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JAMES WATT AND ADAM SMITH 


NE hundred and sixty odd years have passed 

since Adam Smith and James Watt started 
their careers in Glasgow. In this interval, the 
industrial revolution, which was getting under 
headway in the 1750’s, has produced anew world. 
To us who can look backward it is now clear that 
this new world is a joint product of engineering 
and economics. Adam Smith’s ideas could not 
have influenced the reorganization of economic 
policy as they did without the development of 
steam power. James Watt’s engine could not have 
run its conquering career without an opportunity 
for individual initiative. The mathematical in- 
strument maker to the University of Glasgow and 
its professor of moral philosophy have been more 
intimate co-workers than either dreamed. 


WESLEY C. MITCHELL 


(From paper to be delivered Dec. 6, at A.S.M.E. Annual Meeting.) 
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DEPENDABILITY 


Linde Service reaches every nook and corner of the 
country promptly and effectively. 


Thirty plants and fifty-six warehouses form a distrib- 
uting system capable of meeting any emergency with- 
out waste of time or motion. 





Linde deliveries may be depended upon. They are as 
reliable as the uniformly high purity of Linde Oxygen. 


It is because of these truths and because the Linde 
organization is constantly working to enlarge its useful- 
ness and improve its service that Linde has become the 
largest producer of oxygen in the world. 


No oxygen user, large or small, should close an arrange- 
ment for oxygen supply without first securing 1922 
prices from the nearest LINDE District Sales Office 


THE LINDE AIR PRODUCTS COMPANY . 
Carbide and Carbon Building, 30 East 42nd Street, New York 


District Sales Offices in these cities: Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dallas, Detroit, Kansas City, Milwaukee, 
New York, Philadelphia, Pittsburgh, St. Louis, San Francisco 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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Size Standardization by Preferred Numbers 


Clarence E. Hirshfeld and C. Howard Berry con- 
tribute a paper to this issue which tells of preferred- 
number systems for use in standardization of sizes. 
Preferred numbers have already been successfully used 
in Germany and other European countries. Mr. Hirsh- 
feld since 1914 has been chief of the Research Depart- 
ment of the Detroit Edison Company. He holds degrees 
from the University of California and Cornell Uni- 
versity. From 1903 to 1913 he was an instructor and 
professor at Sibley College. He is the author of a 
number of books and has been a contributor to the 
technical press. 

Mr. Berry is also with the Detroit Edison Company. 
He received his M.E. and M.M.E. from Cornell 
University in 1912 and 1916, and before accepting his 
present position in 1919 he was for five years an in- 
structor and professor at Cornell. 


Steam Distribution in the Locomotive 


A new sleeve-valve arrangement for locomotives that 
can be applied to old engines is discussed in a paper by 
George H. Hartman. When a young man he became 
associated with Charles J. Pilliod, of Toledo, who 
designed the sleeve-valve arrangement discussed in 
this paper, and although he has left Toledo from 
time to time he has never severed this association. 
He has been employed at various times as a designing 
and consulting engineer for the International Nickel 
Company, the Dayton Wright Airplane Company, 
the Willys-Overland Company, the Bacon Motors 
Corporation and the Hickok Producing Company. 
At present he is chief engineer and a director of the 
Cleveland Vending Machine Company. 


Machining and Lapping Very Deep Holes 


Major John B. Rose of the Ordnance Department, 
U.S. Army, discusses in detail the shop operations in 
the production of long and very accurately formed 
cylindrical holes, such as those in the forgings from 
which gun-recoil mechanisms are made. Major Rose 
is a West Point man, class of 1907. Since 1909 he has 
been in the Ordnance Department and received post- 
graduate instruction in ordnance engineering. For 
three years he was in charge of inspection and repair 
of all ordnance in the fortifications of the Atlantic Coast 
from Portland to New York City. During the war 
he was in charge of engineering work relating to the 
manufacture of our field-artillery material. Since 
then he has been in charge of the design and manu- 
facture of the field-artillery gun carriages made under 
the post-war development program. 


A New System of Helical Involute Gearing for 
Use on Metal Planers 


Particulars of a system of helical gearing designed 
by Forrest E. Cardullo for use on metal planers are 
related by him in a paper in this issue. Mr. Car- 
dullo, who received his degree in mechanical engi- 
neering in 1901 from Cornell University spent the 
first four years after graduation working on the de- 
sign of heavy gas engines and steam pumping engines. 
From 1905 to 1914 he was instructor and professor in 
mechanical engineering at Syracuse University and 
New Hampshire State University. He then became 


chief draftsman for the Pierce Arrow Motor Car 
Company, leaving them to be engineer of tests with 
the Curtiss Aeroplane and Motor Corporation. Since 
the war Mr. Cardullo has been chief engineer for the 
G. A. Gray Co. at Cincinnati. 


A New Method for Determining the Effect of 
Speed upon the Strength of Gear Teeth 


The problem of the effect of speed on the strength 
of gear teeth is presented by Wilfred Lewis, for more 
than twenty years president of the Tabor Manufactur- 
ing Company, of Philadelphia. After his graduation 
from the Massachusetts Institute of Technology in 
1875, Mr. Lewis entered the employ of William Sellers 
and Company, with whom he remained until assuming 
his present position. Mr. Lewis has made extensive 
experiments and investigations along the lines of 
gearing. He has been the recipient of the Long- 
streth Medal for some of his inventions and is a fre- 
quent contributor to technical journals. 


Influence of Design on Cost of Operating Air- 
planes 


Archibald Black, who discusses the cost of operating 
commercial airplanes, was in charge of the design of 
the experimental airplane in which the first Liberty 
airplane engine was installed and was the designer 
of the L-W-F Model G, the first all-American fighting 
airplane. Born in Scotland, Mr. Black came to this 
country at an early age and received his education 
at Cooper Union, Case Technical Institute, and 
Columbia University. Before taking up airplane 
work he was engaged in electrical construction and 
electrical engineering of power plants for the New York 
Edison Company, the Detroit Edison Company and 
the Interborough Rapid Transit Company. 


Relieving Industry of Burden 


A general plan for lifting the burden from industries 
suffering from idleness and waste as a result of post- 
war conditions is presented by Wallace Clark. Mr. 
Clark is a consulting management engineer of New 
York City. He was graduated from the University 
of Cincinnati in 1902. <A few years later, after varied 
experience in this country and the Orient, Mr. Clark 
became manager of the executive offices of the Reming- 
ton Typewriter Company, under the direction of H. L. 
Gantt. Later he became a member o’ Mr. Gantt’s 
staff. 














A.S.M.E. ANNUAL MEETING 
New York, December 4-7 


Four days of splendid opportunities for 
professional fellowship at the Engineering 
Societies Building are to be followed by the 
National Exposition of Power and Mechan- 
ical Engineering at the Grand Central 
Palace, December 7 to 13. 

The January issue of MECHANICAL ENGI- 
NEERING will contain a complete account of 
the technical features of the Meeting, while 
the A.S.M.E. News will take care of the 
social events. 
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Size Standardization by Preferred 


By C. F. HIRSHFELD! 
4 careful study of manufactured articles shows that even when sizes are 
letermined by utility or use value, the choice of size is largely arbitrary. 
lt is therefore obvious that if certain numerical values are universally 
accepted as preferred values, and if they are so spaced and of such extent 
as to fit in with all requirements met in deciding on sizes to be used, the 
arbitrary choices may be so made as to yield sizes expressible in terms of 
these preferred numbers. 
t Preferred numbers have been successfully used in Germany and some 
other European countries and this paper is presented as a background for 
a study of the subject in connection with American conditions and prob- 
The authors develop preferred-number systems based on the 
theory of geometrical series and apply them to various industries. | Graphs 
and tables illustrate the points brought out. 
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™4IZE figures in one way or another in all manufactured 
articles and, in fact, in all articles of commerce. For present 
~ purposes the word “size” must be interpreted in its broadest 
possible sense. It may indicate any one of the following specifica- 
tions: a purely arbitrary size, such as Model No. 1, Model No. 2, 3, 
etc., of a given line of manufactured article; a conventional size upon 
which all manufacturers in a given line have agreed, as sizes of hats 
or shoes; the weight of a package in which a given material is sold; 
the weight of some arbitrarily chosen quantity, as 100-lb. rails or 
10-oz. duck; an actual or conventional significant dimension, as 
l-in. round stock or 1-in. lumber; or any one of the numerous di- 
mensions which may be required in the design, fabrication or mar- 
keting of a given article or manufactured product. 
Viewed from one aspect, size is second only to the product itself 
when dealing with the materialistic side of manufacture and com- 


merce. All manufacture and all commerce are carried on in terms 
of size. In fact, the need for means of expressing size is probably 
the underlying reason for the heterogeneously assorted system of 


expression now in use. 
Further, size, in the general sense of the word and also in the speci- 
nse, is directly or indirectly made up of two components or 
factors. One of these is a number and the other a dimension, 

as in “‘J-in.” bar stock. 
‘\umerous cases will be found in which this composite structure 
is not evident, but it will always appear if the search is carried far 
enough. When a given kind of equipment is sold under the size 
designations, Model No. 1, Model No. 2, etc., the model size itself 
rmined by its physical size or capacity. Thus Model No. 1 


may be 4 ft. high, or may have a capacity of 1 ton in a given time, 
While Model No. 2 may be 6 ft. high or have a capacity of 2 tons, 
eT 


iny general study of sizes we must therefore consider two com- 
ponents which are respectively numerals and units of measurement. 


r units of measurement are matters of custom or use which 
vary both with the type of measurement and with the systems 
ada: j , : 
adopted in different countries. 
In considering the so-called “Preferred Numbers” we have no 
dir interest in these dimensional units. Our concern is entirely 
Wi e numerical part of the doublet used for expressing size, 
“xcept In so far as the relations between dimensions in any one 
, “tel, Research Department, The Detroit Edison Company. Mem. 
n > 
. i “4 vice-president’s office, The Detroit Edison Company. Mem. 
Am. 9 
Qand . : : ‘ . 
Phe ributed by the Standardization Committee for presentation at the 
— Meeting, New York, December 4 to 7, 1922, of THe AMERICAN 
OOCTI 


eTY OF MecnanicaL Enaineers. All papers are subject to revision. 
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system of measurement may make certain numerals or less 


tne 


more 


convenient \s an ex imple ol significance 


ot this exception, 


consider the possible means of expressing a length of 27 it. in the 
english system. This might be called 9 yd., 27 ft., or 324 in. In 
measuring dress goods the yard is the most convenient or at least 


the conventional unit and thus brings about the necessity for the 
use of the numeral 9 in expressing the size indicated. In certain 
other types of for instance, in measuring length 
foot unit is the most convenient and thus makes 


necessary the use of the numeral 27. 


measurement, as, 
of lumber, the 
The inconvenience of using 
the number 324 probably explains the use of feet and yards instead 
of inches for large measurements. 

Sizes used in industry and commerce may be divided into several 
different categories or classes, as follows: 

1 Sizes which are entirely matters of style, such as the lengths 
of coats, 
from 


the heights of hats, and other dimensions which change 
year to year. 

2 Sizes which are determined entirely by personal comfort, such 
as the sizes of men’s collars, the sizes of hats and shoes, etc. Each 
of these series of sizes has been worked out by experience and it 
is not unreasonable to assume that at the present time they form 
satisfactory systems. 

3 Sizes which are entirely matters of taste, though not necessarily 
matters of fashion. Thus the proportions of a Doric column enter- 
ing into a structure are not determined by strength but by ap- 
pearance. Proportions or sizes of furniture, objects of art, and many 
architectural features fall in this class. 

4 Sizes which are determined by a combination of appearance 
and utility. The sizes of drawer pulls, door knobs and the like fall 
into this class, but for the present they are outside the scope of this 
paper though they may later fall partly or wholly within it. 

5 Sizes which are determined entirely by utility or use value. 

Class 1 sizes are by nature arbitrary and changeable and those of 
classes 2, 3 and 4 are outside the scope of the present paper. Such 
sizes as are grouped under class 5, whether they refer to buckets 
and pails, pots and kettles, bolts, wires, or to any of the innumer- 
able machine parts, fall within the scope of what may be called 
the Theory of Preferred Numbers. 

With the preceding paragraphs by way of introduction, something 
may now be said with respect to this theory, what it is, and whaé 
it is for. 


Tue THEORY OF PREFERRED NUMBERS 


At the present time there is much that is arbitrary in the choice 
of size, even when size is determined by utility or use value, and 
careful study will show that slight variations in the sizes finally 
decided upon would not make a great difference in the use value 
of the pieces. For example, have we any proof that pails should be 
made in 8-, 10-, 12-, and 14-qt. sizes instead of in, say, 9-, 11-, 13- 
and 15-qt. sizes? Or again, when we calculate the required diameter 
of a circular section in a piece of machinery to be 2.237 in., are we 
justified in assuming our calculation so accurate that 2.25 or 2.2 in., 
or possibly even 2 or 2.5 in., will not prove equally suitable? 

Careful study in any drafting room will show that the latitude 
of choice allowed the designer is such that his decision with respect 
to final dimensions is-arbitrary within certain limits, and quite often 
within very wide limits. 

In view of these facts it is quite obvious that if certain numerical 
values are universally accepted as preferred values and if they are so 
spaced and of such extent as to fit in with all requirements met in 
deciding on sizes to be used, the arbitrary choices may be so made as 





792 


More- 
over, if such a thing is possible, very material savings should result 
from its use, some of the most obvious of which are: 

a Mill products which are used in the fabrication of manufactured 
articles could be made in a minimum number of standard sizes so 
chosen as to meet the needs of users who have adopted preferred 
numbers for the sizes of their wares. 

b Measuring instruments and production machinery might be 
simplified and cheapened because it would be necessary to provide 


to yield sizes expressible in terms of these preferred numbers. 
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for their use with preferred dimensions only instead of providing 
for universal adjustment. 

ce Oddsizes, manufactured throughignorance of real requirements 
or to meet the supposed, but really illogical, needs of a customer or 
industry, might be eliminated. 

d_ Life would be made simpler for both the producers and theusers, 
because calculation, manufacture, commerce, catalogs, price lists 
and human memory would deal only with certain easily memorized 
and widely used numerals. Certain other advantages will become 
apparent as the subject is further developed. 

One of a practical turn of mind is likely to think that there is 
much of theory in all this and little of practical worth. Sizes have 
been developed by a cut-and-try process and with commercial 
necessity acting as a brake on the overdevelopment of sizes. It 
might be assumed, therefore, that present-day industry is using the 
minimum number of sizes consistent with the meeting of human 
needs and that these sizes are most advantageously chosen. 
arguments are weighty and worthy of serious consideration. 

However, systems of preferred numbers have been accepted to a 
certain extent in Germany, and several other European countries 
are indicating an intention of following this lead after having made 
a study of the German systems. It would seem, therefore, that 
we should not complacently accept our present methods and prac- 
tices, but instead give serious thought and study to this problem. 

The authors of this paper are not urging the adoption of a system or 
systems of preferred numbers, but they do urge most emphatically 
a study of the subject in connection with American conditions and 
problems to the end that decision for or against may be made with 
full knowledge of all that is involved. Such a study may probably 
be most conveniently undertaken by considering sizes actually in 
use in this country and the relation which such sizes bear to a possi- 
ble series or to several possible series of preferred numbers. Some 
examples of common cases are given in the paragraphs immediately 
following. 


Such 


Common wire nails are sold in sizes expressed in terms of ‘‘pen- 
nies;” thus we have 2d nails, 3d nails, and so on up to 80d nails. 
These designations originally indicated the price per hundred, but 
now, by arbitrary agreement, they represent certain lengths which 
are expressed in even inches and fractions of inches which have no 
connection whatever with the number used in expressing the com- 
mercial size. The diameters of stock from which the nails are made 
vary from a small value at the low end of the series to a large value 
at the upper end. Presumably the nail is intentionally or unin- 
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tentionally proportioned as a long column, and there is therefore 
probably some approximation to a definite relation between diameter 
and length. 

The values of length and diameter for wire nails are plotted 
against the commercial sizes in Fig. 1, from which it can be see 
that wire-gage sizes and lengths of wire nails are not 
ordinated as they might be. 


4s well CO- 
The nearest convenient commercial 
size of wire has been combined with the desired length to give 

certain size of nail 
been used in some cases. 


In fact, half and quarter gage sizes have 
The effect of this is indicated by th 
jagged line showing strength plotted against size. It 
that the use of one size of wire for two successive sizes of nail 
results in erratic strength. The 
course commercially satisfactory, but this does not mean tl 
they are constructed with the minimum use of material or that 


IS oby ou 


most Variations in nails are of 


more satisfactory line of nails might not be dev eloped This matter 
will be considered later after certain other matters have been dis 
cussed. 

Wire is sold in certain sizes specified as “‘gages."’ Copper wir 
is measured in terms of the American or Brown and Sharpe Gags 
The diameters corresponding to successive gage sizes are plotted t 
semi-logarithmic codrdinates in Fig. 2 and it is apparent that thi 
series of sizes was developed according to a definite and consistent 
plan. 

Steel wire is measured in terms of the Washburn and 
Roebling, or Steel Wire Gage. 


Moer 


The diameters corresponding t 
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successive gage sizes are also plotted in Fig. 2. Evidently the: 
is some underlying plan, but it follows what appear to be imperfect 
laws. Apparently a certain law of variation is followed until | 
vannot be followed further. Another is then chosen but late: 
abandoned, and so on. There may be good reasons back of this 


peculiar variation, but it seems probable that this gage might hav: 
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been built up upon a much simpler basis. 
this in later paragraphs. 


More will be said about 


\s another example of sizes in commercial use we may consider 
Irying pans. The diameters of one well-known make of irving 
pans are plotted against commercial or nominal sizes in ] igs. 3and4 
This matter will also be considered later. 

Saucepans and preserving kettles are sold in s1Z@s designated in 
terms of quarts. Saucepans are made in comparatively small 
sizes and preserving kettles in comparatively large sizes, but the 
two overlap so that sizes of equal capacity can be obtained in the 
larger sizes of saucepans and in the smaller sizes of preserving kettles. 
rhe two kinds of utensils are interchangeable In use, so that it is 
probably not illogical to consider them together The sizes avail- 


ible in one make are plotted to ordinary coérdinates in Fig. 5 
rhe same values are plotted to semi-logarithmic coordinates in 
Fig. 6 

Liquid measures are available in numerous sizes, all commonly 


designated in terms olf capacity. The sizes obtainable Irom one 


7 | 
' ' 
} Ss ee | +—}+— 
'] | | '] 
' | 
- | | | 
| | | | 
wall | = a ee oe ee ee 
f rn v4 = ~ 
V 0 | Cc > 7 5 6 i re) 
Size Number: (Nor na's ) 
Fig > 
in 
— 
‘ a ae ‘ 
—— 
> ———— + ; 
pa ; 
4 ¢ 2 
Fig. 4 
I AND 4 DIAMETERS OF FRYING Pans PLOTTED AGAINST COMMERCIAL 


OR NOMINAL Sizes 


we-Kknown maker are plotted to semi-logarithmic coérdinates in 
Fig. 7 


Commercial sizes of steel shafting are shown in Fig. 8. 

‘ts have been standardized in different ways and for different 
purposes by various organizations. One very complete standard 
'S Uiat of the Society of Automotive Engineers, The diameter, 
4 of stock, and area at root of thread for 8.A.E. Standard bolts 
are plotted to semi-logarithmic coérdinates in Fig. 9. A similar 
set of graphs for the United States Standard is given in Fig. 10. 


are 
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Pipes are well standardized in several different weights. They 


are sold in terms of nominal diameters and the actual diameters 
practically never equal the nominal diameters. The actual it side 
diameters and areas of standard full-weight wrought-iron pipes 
from '/s in. to 10 in. nominal diameter are plotted to semi-logarith- 
mie coérdinates in Fig. 11, 

A brief survey of Figs. 2, 4, 6,7, 8,9, 10 and 11 all of which show 
sizes plotted to semi-logarithmic coordinates, will indicate a sur- 
prisingly large number of cases in which successive sizes fall very 
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nearly on one straight line or on two or three straight lines of slightly 
different slopes. If space permitted many more examples of the 
same thing could be given. 

This peculiar tendency naturally suggests some underlying law 
of size or size variation. If sizes tend to fall on such straight lines, 
it follows that the mathematical characteristics of such lines must 
express what we may call the natural law of size variation. 


THE APPLICATION OF THE THEORY OF GEOMETRICAL SERIES 


On semi-logarithmic paper a straight line which is not parallel 
to either axis is the plot of a geometrical series. That is, such a 
line represents a succession of terms each of which bears a constant 
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ratio to the preceding one. The following succession of terms 
represents part of a geometric series: 


Oi et i a os cee ae ete 
Such a series can be written symbolically, as: 
SS Sy re g-lq 


in which— 
a = first term of the series or the number on which it is built up 
r = ratio of each term to the preceding term, and 
n = the number of the term in the series. 


German scientists and technicians have investigated this matter 









































0 | T _ _ 
16) AD ——_+ —+-— —__+—___+ +> _— 4 
c\ + re 
5} | = _ lan 
1] | > 
33.0 
10 20 A 2 
. | | 42.0 
] | i 
5 4) } 
4 Fe + —+ +——— + 3 
. ; 41 
.- ae Gee: Bcc 
3 € Tt + T 
4 | | | 
2 1] : | eC 
m 
S c = 4 | 40500 Oo 
o ao 3} re} 
s UB | o 
- ; 
So 9 ° 
po < c 250 ra. 
> Se Vv 
ra, ra) So 
O rs) S 
5 0 SG 
O94 § 08 
0 i 
0.3 0.6 
0.5 
0.2 04 
03 — t+ 
, | 
' 
0.1 02 -—+ 4+ 
| | | 
| 
| 
005 0! 
005 | . 0.012 
A BBCODE F GH I vk" 
Size Number ( Nominal Sizes) 
Fie. 7 Capacities oF Liquip MEASURES PLOTTED AGAINST NOMINAL 


S1zEs 


of size variation, including several geometrical series which may 
be used an expressions of the law of size variation. While they 
have not yet formally adopted them, they are leaning very markedly 
toward a system of series with ratios equal to the 5th, 10th, 20th, 
40th and 80th roots of 10 and have, in fact, adopted it tentatively. 
Such series would be simply expressed as follows for the 10th-root 
series: 

a, \/10a, (4/10)? a, (X/10)* a, ete. 
which is equal to— 

a, 1.259a, 


1.58a, 1.99a, ete. 


For the 20th-root series: 
20 s>- 20 >= 20 > 
a, V/ 10a, (4/10) a, (4/10)* a, ete. 
which is equal to— 
a, 1.122a, 1.259a, 1.4la, etc. 
The whole idea can be illustrated most clearly by dealing with 
° ° ° 100 />— ° . 
the series which has a ratio equal to 4/10, i.e., 107%. Such 
a series built upon the number 1, that is, with a equal to 1, is drawn 
to semi-logarithmic coérdinates in Fig. 12. 

Assume that it is desired to make a given article in eleven sizes 
progressing as in this series. The size designations are indicated 
as A, B, C, D, ete., in Fig. 12. The dimensional sizes are given 
by the values of the ordinates above the size designations. If a 
smaller number of models equally distributed over the same range 
of dimensional sizes is required, we might use sizes A, C, E, G, I, 
and K. But such a choice would be exactly equivalent to using 
a series such as that shown at the left in Fig. 13, which is a series 


MECHANICAL ENGINEERING 


Vou. 44, No. 12 


with the ratio 1/10. Or if we desired only three sizes, say, A, F, 
and K, this would be equivalent to using the 7/10, or a series 
such as that shown to the right of Fig. 13. 

Bearing these ideas in mind, inspection of Fig. 14 will show that 
a series with ratio ~/ 10 makes available only two of the sizes here 
under consideration, namely, the first and the last. A series with 
ratio XV 10 gives three sizes, the same two extremes and one inter- 
mediate corresponding to F of the original arrangement. A series 
with ratio VY 10 yields four sizes, the two intermediates not cor- 
responding to previous sizes because 30 is not evenly divisible into 
100. A proportionate number of sizes is obtainable with the series 


The 
series with ratio equal toy 10 yields six of the original sizes as 
previously indicated. 


b 


with ratios equal to \ 10, \ 10, Y10, YW 10, and \ 10 


Going back now to the original series with ratio equal to + 10, 
shown in Fig. 12, let us assume that the 11 sizes designated by letters 
A to K, inclusive, are not sufficient, that is, that finer subdivisions 
are required. These can be obtained by inserting sizes midway 
between A and B, B and C, C and D, ete., as shown in Fig. 15. 
We should then get sizes which might be designated as A, A'/2, B, 
B'/2, C, C'/s, ete., and the dimensions of each size would be related 
to the dimension of the preceding size by the same ratio, but this 
ratio would not be the same as that in the case first considered. 

The last statement is likely to be a bit puzzling to those who do 
not handle such series frequently, but it is easily explained. The 
line as drawn yields a value of 10 as ordinate for 100 of the smallest 
divisions on the horizontal axis. But 10 is the 100th power of 
The ordinate of the first small division counting from the 
left on the horizontal axis is therefore equal to the ordinate at A 
multiplied by ‘10; the ordinate of the second small horizontal 
division is the ordinate at A multiplied by + ‘10 \ 10, or 
?/10)?; the ordinate at B is equal to the ordinate at A multiplied 


by ('\/10)"*; the ordinate at C is equal to the ordinate at A multi- 
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plied by Cx 10)?°: and so on. It is therefore obvious that 
Ordinate at B = Ordinate at A & ('\/109)"° 
Ordinate at C = Ordinate at B k (+/ 10)", ete. 
but— 
Ordinate at A'/: = Ordinate at A X (*\/10)5, and 
Ordinate at B = Ordinate at A'/: x (‘4/10)°. 
That is, the ratio between successive sizes of the A, B, C, D, ete., 
series is X/ 10)! = \/ 10, and the ratio between successive 
sizes of the A'/2, A, B, B'/s, etc., series is (‘\/10)® = ¥/10. If 
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desired, the subdivision can be carried to any extent, but no matter 
how far it is carried the same characteristic relations will hold true. 

If the requirements to be met are such that comparatively small 
variations of size are required in the smaller sizes and larger varia- 
tions in the larger sizes, we might choose an arrangement such as 
that shown in Fig. 16. This appears to be a very minor variation 
of what has preceded, but in fact it is quite a major variation. The 
series of sizes resulting from such uneven subdivision no longer has 
the same characteristics as were described in connection with the 
sizes A, B, C, D, ete. The ratio between successive sizes changes 
at E, H, J, and J. This is shown clearly by plotting dimensions 
from Fig. 16 with nominal sizes evenly spaced as in Fig. 17. The 
ratios are indicated on each part of the broken line of this figure. 

From what has been done in developing the graph in’ Fig.*16, 
it is apparent that its shape will vary with the way in which one 
chooses to distribute nominal sizes among the possible evenly dis- 
tributed sizes If the nominal sizes be closely spaced with refer- 
ence to possible sizes with any assumed even increments, the re- 
sultant line will be less steep than if the nominal sizes are more 
widely spaced among the possible sizes. 

Comparison of Figs. 12 to 17, inclusive, with Figs. 2, 4, and 6 to 
11, inclusive, will sufficient resemblance between the two 
groups to lead one to suspect that possibly the geometrical series is 
n expression of the law which underlies variation of size in articles 
whose size is determined by use value. 


show 


One may object to such a 

melusion by pointing out that in many cases in which actual sizes 
ire plotted they do not fall exactly on the straight lines which have 
been drawn, and, further, that the use of a logarithmic scale distorts 
the significance of vertical departure from the lines so that it is 
possible that a small departure on the plot may mean a large dis- 
crepancy in actual size. 


PRESENT SYSTEM SIMILAR TO PREFERRED NUMBERS 


[hese criticisms are valid but they do not vitiate the suggested 
conclusion. Rather peculiarly, this is true because we are already 
more or less unconsciously using a set of preferred numbers. We 
use certain fractions of inches for dimensions smaller than one inch 
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in prelerence to all other possible fractions. Thus our first choice 


IS "/2 In.; the next, 1/, and */, in.; the next #/s, 3/s, 5/s, and soon. 
For dimensions larger than one inch we do the same sort of thing 
but two different ways. Our choice with respect to fractions 
ol one inch is the same as before, namely, a system based on eight 
wa preference given to ‘/s; */s, */s, and §/s; 1/s,*/s,*/s, ‘/s, /m /s 
and 7 


oth s; ete., in the order indicated by groups. But for fractions 
0! one foot we use a system based on twelve and, whether we express 
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ourselves in inches or in fractions of a foot, we give preference to 
6/19; 3/19, 5/19, 9/19; 2/12, 4/19, 6/12, 8/12, 10/19; etc., in the order indicated 
by groups. 

Therefore, in actually setting the dimensions which shall char- 
acterize different sizes of manufactured products, we generally 
choose on the basis of these preferred numbers, using that one which 
happens to fall nearest to our desire in each case 

Consider, for example, the dimensions of frying pans as plotted 
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in Fig. 3. Diameter is certainly the most significant dimension of 
a frying pan. After that would come depth, and after that the 
combination of dimensions which affect ability to stack different 
sizes or a number of the same size. The smallest diameter is 6 in., 
a very convenient number, actually the preferred °/,. or ' This 
size is used for such purposes as frying a single egg, a single chup, 
or other small quantities of food. 
8 in., another one of 


The next size has a diameter of 
our unconsciously preferred numbers, and 
beyond that diameters increase by half-inches to a diameter of 10 
in. Beyond this size the diameters increase by 1-in. increments 

If there is any significance to the diameter of a frying pan it must 
result from the fact that the area is proportional to the square of 
that dimension. The squares of the diameters, and therefore 
figures proportional to cooking area, are plotted against nominal 
sizes in Fig. 18. The most casual inspection shows that in all 
probability no law underlies the choice of these diameters, and one 
is driven to the conclusion that sizes of about the proportions made 
have been found useful and that they have been chosen to fall on 
the preferred half-inch and whole-inch intervals. 

Let us assume for the sake of argument that a 6-in., an 8-in., 
and a 13-in. size are necessary and that the cooking area is the 
underlying, governing criterion in choice of size. Let us also as- 
sume that six sizes are required between the 8-in. and the 13-in. 
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sizes. The simplest possible arrangement would result if we used 
diameters consistent with a straight line drawn through the 8-in. 
and 13-in. points in Fig. 18. The resultant areas and diameters 
are given in Table 1 for ready comparison with the actual com- 
mercial diameters. 


TABLE 1 COMPARISON OF CALCULATED AND COMMERCIAL DIAM- 
ETERS OF FRYING PANS 


Nominal Size Area Diameter Commercial Diameter 
0 64.0 8.00 8.0 
1 73.5 8.56 8.5 
2 84.0 9.16 9.0 
3 96.5 9 83 9.5 
4 111.0 10.53 10.0 
5 128.0 11.31 11.0 
6 147.0 12.12 12.0 
7 169.0 13.00 13.0 


It is at once apparent that the diameters corresponding to the 
smooth line of Fig. 18 are most inconvenient numerical values in 
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Area, Square Inches 


Inches 
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comparison with the more commonly used numerical values which 
represent the actual commercial diameters. On the other hand, 
it is probably true that the resulting sizes are far more rational and 
would prove of greater use value, if there were any means of meas- 
uring such use value, since each size bears a certain definite constant 
relation to that which precedes it and that which follows it in the 
series. It is possible that a still better result could be obtained by 
using two different slopes between the two extremes so that di- 
ameters increased more slowly at the start and more rapidly later. 
Such an arrangement would correspond more nearly to present 
commercial sizes. 

Now suppose for a moment that instead of using such values as 
even inches and half-inches we had at some time arbitrarily decided 
to give preference to, let us say, the curious numbers 8, 8.5, 9.2, 
9.8, 10.5, 11.3, 12.1 and 13. If, under those circumstances, we 
developed a set of diameters for frying pans as given in the third 
column of Table 1 we should have driven ourselves into the situa- 
tion illustrated by Table 2. 

Obviously, we would not hesitate to round out the calculated 
values to the preferred values, and the frying pans built upon the 
preferred-number diameters would probably have just as great a 
use value as would pans built upon the calculated diameters. 

As another example of the use of preferred numbers, consider 
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TABLE 2 COMPARISON OF CALCULATED AND 


PREFERRED DI- 
AMETERS OF FRYING PANS 


Calculated Diameter Preferred Numbers j 
8.00 s.0 
8.56 8.5 
9.16 9.2 
9.83 9 8 
10.53 10.5 
11.31 11.3 
12.12 12.1 
13.00 13.0 


the matter of wrought-iron and steel pipe sizes. This material is 
sold in several different “weights” or wall thicknesses, additional 
thickness being obtained in most cases at the expense of internal 
diameter. In order to simplify matters to the greatest possible 
extent only one weight will be considered, namely, Standard Full 
Weight, and only such sizes will be used as are commonly sold on 
the basis of nominal inside diameter, that is, sizes up to and includ- 
ing 12-in. pipe. The sizes in which such pipe is graded are desig- 
nated in inches and fractions of inches and refer to a nominal inside 
diameter, not to a real diameter. Table 3 will indicate the extent 
to which the nominal diameter is purely a fictitious designation. 


TABLE 3 





NOMINAL AND APPROXIMATE ACTUAL PIPE SIZES 
Nominal Diameter Decimal Equivalent of Approximate Internal 

in. Nominal Diameter, in Diameter, in 
1/¢ 0.125 0.269 
‘ 0.250 0 364 
‘/4 0.375 0.493 
0. SOO 0.622 
‘4 Oo 750 0.824 
l 1.000 1.049 
l ‘ 1.250 1.380 
1 1.500 1.610 
2 2 OOO 2 O87 
2 2 500 2 469 
; OO) ,; OOR 
; 500 ; 548 
i 4 000 4.026 
10 10.000 10.192 
ll 11.000 l 000 
12 12 000 12 090 


It is of interest to note that while we purchase such pipe in terms 
of even inches and fractions of inches, what we really purchase is 
pipe having internal diameters designated by figures which are 
apparently just as inconvenient as any of those which were worked 
out for frying-pan diameters. We are thus in fact using figures of 
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this same form and sort but disguising them in order to expre 
sizes in our preferred-number system. 

Pipes are used principally as conveyors of liquids and gases and 
the significant dimension is the internal diameter, since this deter- 
mines the cross-sectional area and therefore the carrying capacity 
of the pipe. Inspection of Fig. 11 shows a rather ordered progress 
of cross-sectional area from the smallest to the largest pipe size 
It is probable that there was originally some reason back of th 


variations from exact order in successive sizes and areas. Possibly 


it had something to do with thickness of material available, or with 
some necessary relation between internal and external diameters; 
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or, more remotely, it may have had something to do with strength 
against bursting. 

However, it should certainly be possible to make pipe to areas 
such as those indicated by the straight lines drawn on Figure 19. 
If this were done, the actual internal diameters would be as indicated 
by the other series of lines on the same figure. Inspection of the 
locations of the points representing the actual present-day diameters 
with reference to their proximity to the new-diameter lines will 
show that the new diameters required will not vary greatly from 
those actually in use. The variation appears to be of a much smaller 
order than was found in the study of frying pans. 

If one objected to designating pipes in terms of these odd actual 
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internal diameters, it would be perfectly possible to use the same sort 
f fiction which we now use under exactly the same conditions. 

Examples of these sorts could be produced in almost endless 
variety, but it seems as though those just cited are sufficient to 
illustrate the points under discussion. We do use preferred num- 
bers now, and very often these preferred numbers are used in 4 
purely nominal sense while the real size dimensions are expressed 
in unwieldly decimal fractions. In some cases this is so extreme 
that we give these inconvenient decimal fractions special designa- 
tions so that we will not have to deal with the numbers themselves. 
Such a case has just been considered in connection with pipes. 
Many others exist. Thus a No. 22 copper wire means something 
to almost every engineer, and yet there are very few who know that 
& No. 22 copper wire has a diameter of 0.0253 in. And why should 
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they when the convenient round number 22 meets all ordinary needs 
and when exact diameter and area can always be obtained from a 
gageable if needed? 

Unfortunately our preferred numbers most irrationally 
related from many points of view. This follows directly from our 
conventional use of the inch and foot and from the way in which 
our system of numbers is built up. The effect of the inch and foot 
is illustrated in Fig. 20, in which a length of 12 in. is laid out to an 
arbitrary scale with certain preferred subdivisions set in in such a 
way that the length of the subdivision line represents the order 
of preference 


are 


It is apparent that any series of sizes which starts 
with dimensions less than one inch and ends with dimensions ex- 
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pressed in feet, inches, and fractions of an inch must almost certainly 
be made up on steps of most varying mathematical character. 


CONSTRUCTION OF GEOMETRICAL SERIES 


Again, our system of numbers is itself basically peculiar. The 
logical steps of progression from 1 to 10 are by units or by simple 
or fractional multiples of units. The tendency is always toward 
even steps and there are surprisingly few possibilites. Thus we 
may use the following: 

1, 10 

1 5, 

(1, 2.5, 5, 7.5, 10) 

. 2 oa 

1,2, 3, 4,5, 6, 7,8, 9, 10 
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These series are all arithmetical, and any attempt to arrange a 
geometrical series between 1 and 10 leads immediately to com- 
plicated, or at least inconvenient, decimal fractions. 

Above 10, conditions are somewhat better in that there are num- 
erous geometrical series yielding simple numbers, such as— 

10, 20, 40, 80, 160, 320, ete. 
10, 30, 90, 270, 810, ete. 
10, 40, 160, 640, ete. 
10, 50, 250, 1250, ete. 
but it is obvious that the increase of value in the first series, which 
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is characterized by the slowest rate of increase, is exceedingly rapid. 

With the exception of such geometrical series one is limited to 
arithmetical series in developing steps of such character as to yield 
simple even numerals. One may progress by ones, twos, threes, 
fours, fives, etc., up to any desired value and thus develop any num- 
ber of arithmetical series. But any attempt to develop geometrical 
series other than those just indicated leads immediately to fractional 
numbers. 

These are the facts with which we are confronted, and, even if it 
be assumed that we can and possibly may change our system of 
measurement, it seems foolish to suppose that we will ever change 
our system of numbers. It looks, therefore, as though we may as 
well make up our minds to do the best we can with what we have. 

The Germans have an official system of measurement which 
coincides in arrangement with the system of numbers. They there- 
fore seem to have only one problem to solve where we have two. 
The truth of the matter is that in many cases they also have two, 
but there are enough cases in which they have only the one so that 
they can confine their attention largely to those cases for the time 
being. The movement to adopt preferred numbers may be regarded 
as an effort to evolve a number system better suited to our tech- 
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nical needs than the present system. Of necessity it is expressed 
in terms of our present system and as a result it appears at a dis- 
advantage. 

The Germans have two sets of preferred numbers and, the authors 
are informed, these numbers are now in use to a limited extent. 
The first is a set of “standard diameters,” and was adopted before 
the recent development of the more general “preferred numbers.” 
The second is built up on the 80th root of 10, and is like the one dis- 
cussed in connection with Figs. 12 to 17. The method of con- 
struction is best illustrated by writing down the numerical terms 
of such series. These values are given in Table 4 for all series 
between that with ratio 4/10 and that with ratio \ 10. 


TABLE 4 PREFERRED-NUMBER SYSTEM ADOPTED IN GER 
MAN Y—EXACT VALUES 
Ratio = Ratio Ratio Ratio Ratio = 

54/9 = 1.585 10,/j9=1.259 20,/j9=1.122 40,/jo=1.059 80, /79=1.029 
Numer- Numer Numer Numer Numer 

Term ical Term ical Term ical Term ical Term ical 
Value Value Value Value Value 
0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 
l 1.029 
1 1.059 2 1.059 
3 1.090 
1 1.122 2 1.122 4 1.122 
> 1.155 
3 1.189 t 1.189 
7 1.123 
1 1.259 2 1.259 4 1.259 5 1.259 
Q 1. 296 
) 1.334 10 1.334 
11 1.373 
3 1.413 6 1.413 12 1.413 
13 1.454 
7 1.496 14 1.496 
15 1.540 
1 1.585 2 1.585 4 1 a5 & 1.585 16 1.585 
17 1.631 
9 1.679 18 1.679 
19 1.728 
5 1.778 10 1.778 20 1.778 
2 1.830 
ll 1.884 22 1. S84 
23 1.939 
3 1.995 6 1.995 12 1.995 24 1.995 
25 2.054 
13 2.113 26 2.113 
27 2.175 
7 2.239 14 2.239 28 2.239 
29 2.304 
15 2.371 30 2.371 
31 2.441 
2 2.512 4 2.512 8 2.512 16 2.512 32 2.512 
a 33 2.585 
17 2.661 34 2.661 
35 2.738 
9 2.818 18 2.818 36 2.818 
37 2.901 
19 2.985 38 2.985 
; 39 3.073 
5 3.162 10 3.162 20 3.162 40 3.162 
41 3.255 
21 3.350 42 3.350 
43 3.447 
11 3.548 22 3.548 44 3.548 
45 3.652 
23 3.758 46 3.758 
, 47 3.868 
‘3 3.981 6 3.981 12 3.981 24 3.981 48 3.981 
49 4.097 
25 4.217 50 4.217 
‘ 51 4.340 
13 4.467 26 4.467 52 4.467 
53 4.597 
27 4.732 54 4.732 
E 5 4.870 
7 2.015 14 5.012 28 5.012 56 5.012 
A7 5.158 
oe 29 5.309 58 5.309 
cove ot) 5.464 
15 5.623 30 5.623 60 5.623 
61 5.788 
31 5.957 62 5.957 
63 6.131 
4 6.310 s 6.310 16 6.310 32 6.310 “4 6.310 
H5 6.4404 

33 6.683 66 6.68 
67 6.879 
17 7.079 34 7.079 68 7.079 
69 7.286 
35 7.499 70 7.499 
; 71 7.718 
9 7.943 18 7.943 36 7.943 72 7.943 
‘ 73 8.175 
37 8.414 74 8.414 
75 8. 660 
19 8.913 38 8.913 76 8.913 
77 9.173 
‘ 39 9.441 78 9.441 
. 79 9.716 
i. 10.000 10 10.000 20 10.000 40 10.000 80 10.000 


A casual inspection of Table 4 shows that the series with rati 
~/10 contains all the terms comprised in the series with ratio ~/ 10 
and in addition one term which is the geometrical mean be- 
tween every two of those in the simpler series. Similarly, the ser- 


an ° ° ° ° ° 0/5; 
ies with ratio </10 contains all those in the series with ratio 4/ 10 
with one additional term between every two of those oceurring in 
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the latter series. The same sort of thing must hold, no matter how 
far one carries the construction of such series. 

Obviously, if one wished to construct a set of models with a small 
number of steps or sizes, he would use some or all of the values in 
the ~/ 10 series, or possibly even drop back to the 4/10 series. 
If more sizes were wanted the 10 series or the </ 10 or the </ 10 
would be used as required. 

This gives several sets of preferred numbers, all of which, however, 
belong to one family. 

The Germans then take one further step and round off these 
preferred numbers, making 1.259 into 1.2; 1.585 into 1.6; ete. This 
gives the final set or sets of preferred numbers. Such sets are 
illustrated in Table 5, from which the method of construction will 
be obvious when studied in connection with Table 4. 

TABLE 5 PREFERRED-NUMBER SYSTEM ADOPTED IN GERMANY 
SIMPLIFIED VALUES 


Values from 1 to 48 - -- Values from 50 to 500 
Series 1 Series 2 Series 3 Series 4 Series 1 Series 2 Series 3 Series 4 


] 1 1 1 50 50 5O 
1.2 1.2 1.2 52 

1.6 1.6 1.6 1 6 56 56 
2 2 2 60 

2.5 2.5 2.5 > 5 t4 64 64 64 
3 3 3 6S 

3.5 3.5 72 72 

4 4 4 4 75 
4.5 4.5 SO xO SO 

5 5 SS 

55 5.5 90 90 

t t 6 ‘ 95 
7 7 100 100 100 100 

Ss Ss s 105 

9 9 112 112 

10 10 10 10 118 
11 1 12 12 125 

12 2 12 132 

13 140 140 

14 14 150 

15 160 160 160 160 

It it lt l¢ 170 
17 1s0 Iso 

1s Is 1v0O 

iu 200) 200 200) 

- 2( 210 

o2 2 240 

24 250 250 20 250 

at 250) sO 

os ~ s00 

0 2 320 

« 40 

; oo “0 

‘ 6 xO 

s 100 100 400 10 

; 40 410 420 

42 0 0 

4 4 480 

4s Oo S00 500 


rhe authors believe that it may be a mistake to round out the 
umbers in these tables instead of preserving the original values. 
Che original values are the exact values, and the extent of rounding 
in some Cases is so great as to entirely mask the original value. If 

e regards the adoption of preferred numbers as the adoption of 

new number system, much can be said in favor of preserving the 
peculiar decimal fractions. However, only experience can prove 
the correctness or incorrectness of such practice 


\PPLICATION OF PREFERRED-NUMBERS SYSTEM TO UNITS OF 
MEASUREMENT 


\ny attempt to apply such a system of numbers to our units of 
isurement immediately introduces a complication. The decimal 
ctions do not lend themselves readily to use with feet and inches 
in the way in which we now use, or think we use, those dimensions. 
However, it has been shown already that in many cases we are now 
ling with decimal fractions in some of our most common articles of 
merce, and there is no reason to suppose that we could not ex- 
tend this practice if the results to be achieved warranted it. If we 
adopted the inch as a standard of length, for instance, and used 
mal fractions of inches and multiples by tens we should have a 
tem with many of the conveniences of the metric system. 
\iter all, commerce is actually conducted as much in terms of 
‘inal sizes as in terms of actual or approximate dimensions, so 
t no difficulty need be anticipated in that direction. Production 
at the present time is effected largely in terms of gages, and it is 
‘rtainly just as easy to produce gages to check a dimension equal to, 
Say, 1.585 as it is to construct a gage to check a dimension equal to 
1.750, that is, 1°/,in. or 1 ft. 9in. It would seem as though no great 
difficulties would be introduced into production or manufacture 
by the adoption of such decimal fractions. The only other function 
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needing consideration is that of design. The designer in most cases 
works in terms of decimal fractions anyway, and with our present 
system is confronted with the necessity of converting his final re- 
sults into the conventional fractions of an inch. Certainly he 
ought not to complain if a system of measurement expressed in 
decimal fractions is adopted. 

Let us now return to the graphs of actual sizes of commercial 
products as given in Figs. 1 to H, 18, and 19. Study of 
such graphs will show that those products which are largely 
used as components of manufactured or fabricated articles, such 


as bar steel, bolts, structural shapes, wire, etc., are generally made 
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in such sizes that the graph to semi-logarithmic coérdinates is 
concave toward the horizontal axis. This means that in the larger 
sizes such materials are made to finer sizes (smaller steps) in a 
geometrical sense than they are in the smaller sizes. On the other 
hand, in the case of finished articles, such as household utensils, 
containers, machines of various sorts, etc., there is a greater ten- 
dency for the graph to flatten out or to become convex toward the 
horizontal axis. This indicates a tendency toward more uniform 
spacing throughout the line and in some cases toward wider spacing, 
in a geometrical sense, in the larger sizes. 

Such tendencies as these may not be lost sight of in any effort 
to rationalize sizes by the adoption of preferred numbers. It may 
be that we now produce an excessive number of sizes in certain 
products and that we would actually save in the long run by pro- 
ducing fewer, but such matters require long and detailed study 
before conclusions can be drawn. 
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There is a further thought which should be kept in mind during 
all efforts to adopt preferred numbers. Materials as used in pro- 
duction are basically dimensioned to meet certain loading re- 
quirements. It happens that physical dimensions appear in several 
different ways in the formulas which are involved, particularly 
with reference to their exponents. 

As an illustration of the significance of this, strength in tension 
or compression varies with the square of the diameter in the case 
of a solid circular section, but strength with respect to bending 
varies as the cube of the diameter. If we imagine a set of preferred 
numbers in use and further imagine that round steel stock is rolled 
to preferred diameters, it hardly seems possible that one set of pre- 
ferred diameters can give equally desirable variations of its squares 
and its cubes. When one considers the further complications which 
are introduced when other types of loading are brought into consid- 
eration, the case appears complex indeed. 

Such difficulties may prove to be more apparent than real, but the 
underlying ideas should be borne in mind in any detailed study of 
this subject 

POSSIBILITIES IN SIMPLIFICATION OF DeEsIGNn 

Attention thus far has been concentrated largely on size as a 
finished or completed proposition with little reference to the mechan- 
ism of design. No small part of the saving to be expected should 
accrue from simplification of design. This matter has been spar- 
ingly treated in the rather meager literature of this subject and a 
few very interesting studies have been recorded. In particular, 
a paper by Erich Hoffman published in Mitteilungen des Normen- 
ausschuss der Deutschen Industrie, February, 1920, contains two very 
interesting examples, one of these being a set of eyebolts. 

The collar diameter of the smallest eyebolt is taken as the basic 
dimension, and for successively larger bolts this is increased in 
the ratio 1/10 for the smaller range of sizes, and in the ratio ¥/ 10 
for the larger range of sizes. Other dimensions of each eyebolt are 
obtained by taking its collar diameter as a starting point and multi- 
plying by factors differing with the dimension sought. The fac- 
tor used for a given dimension (such as internal diameter of eye), 
however, is the same for all sizes of bolt, and the result is therefore 
a set of geometrically similar eyebolts. As a matter of fact, the 
Germans have gone one step further, in that, for the set of eye- 
bolts in question, each dimensional multiplying factor is taken as 
one term in the series with the ratio \/ 10, and thus each of these 
factors is itself a preferred number. 

This sounds like a very pretty piece of mathematical juggling in 
connection with machine design, but it really has a very deep practi- 
val significance. A designer need design and draw only one size 
of eyebolt if he is sure that a certain series can be applied. All 
other desired sizes can then be obtained by the simplest form of 
calculation or directly from a table. If there is doubt as to the 
applicability of one series, he may design and draw the two extreme 
sizes and the middle size, determine the applicability of any chosen 
geometrical series, and proceed by simple interpolation to tabulate 
dimensions for all sizes. A certain amount of caution is necessary 
in such proceedings and it is always best to draw at least the two 
extremes if one is in doubt as to the applicability of a given series. 
Hoffman points out a case in which certain handwheels were under 
consideration. A satisfactory result was obtained by grading the 
outer diameter according to the V/ 10, the thickness of the rim and 
spokes according to the V/ 10, and the diameter of the hub accord- 
ing to the (V/10)°. This looks extremely complicated, but if 
one draws the largest and smallest handwheels, plots the points 
on semi-logarithmic paper and draws straight lines between, the 
job is finished. 

German authors have been quite enthusiastic over the fact that 
geometrical series, and particularly geometrical series with ratios 
equal to roots of 10, have proved widely applicable to design and 
sizing as now carried out. They seem to emphasize the ease with 
which the series based on </ 10 can be fitted into existing designs. 
At first sight it seems as though such applicability represented a 
most remarkable coincidence, but there is really much behind the 
phenomenon. 

In the first place, human beings accept geometrical ratios in 
preference to arithmetical when the results are presented in such 
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fashion that the mathematical construction is not in evidence. 
This is a phenomenon well known to psychologists and one which 
has been extensively tested. Examples could be cited from many 
different human activities, but consideration of size is sufficient 
for the present purpose. The normal human being, in developing a 
series of sizes, starts out with small increments, enlarging them as 
he increases the sizes. He thus unconsciously approximates some 
geometrical series or some combination of geometrical series. 

In the second place, one can obtain practical approximations 
to all the numbers there are by using a sufficiently great number 
of series based on roots of ten. 

The preference for the series with the Vv 10 ratio is probably 
due to the large number of terms in the series, and to the binary 
structure of the number 80, which contains 2 as a factor four times. 
This last feature makes this series fit in with many existing sizes 
since, as has been pointed out, the binary principle (successive 
division or multiplication by 2) has been extensively used in frac- 
tional and in many other series of “‘preferred numbers” which have 
been developed and used more or less unconsciously through a long 
period of time. This feature also makes it possible, if changing 
industrial conditions make such a development desirable, to double 
the number of terms in a 5-, a 10-, a 20-, or a 40-series, or in any 
part of such a series. Furthermore, it may happen that this series 
represents approximately the path chosen by an uninfluenced hu- 
man being and is therefore mathematically located in accordance 
with the theory of probability. 

In presenting this paper the authors have attempted to picture 
the present status of the preferred-number idea and to do it in such 
a way as to point out its advantages and also its complications and 
dangers. The authors themselves hold no brief for preferred num- 
bers, but they do believe that the idea indicates possibilities of sim- 
plification and elimination of waste of such magnitude that thorough 
investigation is justified. 





The American Engineering Standards Committee is very much 
interested in the subject of preferred numbers, or Standard Num- 
bers, as the tendency is now to term them, on account of the very 
generalized way in which the proposal affects many standardization 
projects. If after study and wide discussion the preferred-numbers 
method proves to be a sound and rational scheme, it will provide a 
systematic and flexible tool for settling the question of standard 
sizes for many component parts, if not for complete structures and 
machines. 

The Committee is coéperating in the current phase of this topic 
by getting in touch with engineers and industrial experts in diverse 
fields to which the subject is related, and arranging discussions by 
leading representatives of some of the following fields: Electrical 
manufacturing and construction; building design and construction; 
manual and automatic telephony and telegraphy; governmental 
research and development work; railway construction and manu- 
facturing practice; hardware; the lumber trade; bolts, nuts and 
rivets; military ordnance; machine tools; gages; automotive prod- 
ucts; structural-steel sections; illuminating practice; and manage- 
ment. 

The American Engineering Standards Committee has conducted 
an inquiry as to the use of the preferred-numbers method abroad 
Not all the returns are in, but it is known that the system is already 
in use in Germany. A general preferred-numbers standard is up 
for adoption by the Commission Permanente de Standardisation 
in France, and the system has been used in two French detail 
standards, one on tool holders for lathes and other machine tools, 
and the other for aluminum plates, strips, rolled sections, and tubes 
The Dutch have the subject up for consideration by their main 
committee, and may issue a standard; the Austrians expect to adopt 
the German Standard on the subject, and consider the plan to be 
very important in its relation to international standardization, 1n 
improving the exchangeability of products. The Swedes also think 
the subject should be considered internationally, and feel that their 
past work could have been guided and facilitated by some sort ol 
rational preferred-number series. The Swiss are awaiting further 
manufacturing opinion before proceeding to the development of a 
standard. The Norwegians express themselves as definitely inter- 
ested. Everything considered, the coming year is likely to see de- 
velopments of great importance in this relation. 





























Steam Distribution in the Locomotive 


By GEORGE H. HARTMAN,' CLEVELAND, OHLO 


This paper gives particulars regarding a new sleeve-valve arrangement exceed 4 in. of valve travel Either the travel of the lever in the 
for locomotives, designed by Charles J. Pilliod, that can be applied to old cab can be limited or the throw of the return crank reduced to 
engines, either simple or compound. Among other things, it is claimed accomplish this result. The outside sleeve is driven from the 
that the new arrangement lap-and-lead lever of the engine, which imparts to it a travel 

(1) Makes it possible to effect in the locomotive a steam distribution generally around 2!» in 
and economy superior to that obtained in the Corliss stationary engine, The operation Is as follows The plug and the sleeve moving 
along with a reduction in the degree of superheat now carried; thereon, by receiving constant travels at all of the points of cut- 

\ (2) Eliminates causes producing lame engines, as well as lubrication off, pre luce at all times constant valve events, including that 
troubles now experienced with plain valves; and of the maximum point of cut-off All valve events are exactly 

(3) Makes it impossible for the engineer to cause the cut-off to occur equal on both ends and the same in the forward as in the back 
earlier than at its most economical running position motion, as will be brought out in detail later Changing of the 

: ; “+ , Cy point of cut-off is effected by moving the cut-off-controlling bush- 
r gy a pet mages — er aheteanerri : “— pe “ne ~ ang, which is a sliding bushing manually or air-controlled by the 
illiod, one of the pioneers in locomotive valve and valve- enginect This bushing together with its control linking is shown 

gear design Mr. Pilliod has recently designed a new valve in Fig. 1 

at has much merit, and one that will, in the opinion of the author, it should be emphasised in this connection that the events 
establish many new precedents. While final tests have not yet Rie 





: ’ ol release ind exhaust closure are not effected by the operation 
een made, it is nevertheless believed that the ideas involved are 


| , | : of the Cut-oll-col trolling bushing, and also that they can be made 
ene mort. - _ Te ‘ és they « e Se 
ich importance to thé railroad world that they should be di to occur at any point that may be desired, up to and including 
sed and made the subject of discussion ‘ er “eat 
: : the end of the stroke 
In —_ the — ut are mad sprang oe valve and ana [he sleeves are always in a perfect state of balance, even re- 
ning ‘m as “Ory , ie author has nten- ; a 
ing them as to the BPN peta rg iuthor ha a Inte! maining so should ring leakage develop Che cut-off-controlling 
- os oe any a wie ‘ > may CPs : , 
1 of discrediting wap oy a t “4 rs — . it nec senatiiinss ta cont calle bales an tm chain weenniee. bak alien analiel 
or t as ee ght desir: e wever, ft . P ore 
to mention i een though esirable, ho ver, to the sliding friction of the sleeves moving therein Chis is made 


e as many pertinent points as possible in order to stimulate possible by linking up the control levers so that equal and con- 
endlyv criticism of the conclusions which he reaches, and also trary reactions are produced at all positions By referring to 
emphasize the fact that there is need in the locomotive field for Fig. 1 it will be seen that when the lever that controls this cut- 
nomy-increasing factors off bushing is moved by the engineer, the two sections comprising 
\ fairly complete analysis of the results produced by the three it are either moved toward or awav from each other. as the case 
ling types of valve gears has been found necessary, inasmuch : 


the use of the new valve arrangement does away with the use 
the valve gear as a cut-off-producing medium 


may be. This opposing movement changes the port line on which 
the variable cut-off is effected. Exact balance is produced by reason 
of this contrary movement, as the sleeve imparts a push to one of 
TRUE EFFICIENCY the cut-off-controlling bushings and a pull to the other or vice 
versa. It will be seen that the reach-rod connection in the cab 
\fter the steam is in the evlinder there is but one way to in- could in theorv be disconnected and no movement of the cut-off 
bushing would result. Due to this exact balance it is possible 
for the engineer to unlatch the controlling lever in the cab, for 
it cannot move until he actuates it 

Referring to Figs. 1 and 2, it will be seen that the Pilliod sleeve 
valve can be applied to existing piston-valve engines by placing 


the utilization of the heat units it contains, and that is 

wer its terminal temperature by expansion. The locomotive 

in cutting off the steam at 25 per cent of the stroke and releasing 
60 per cent produces 2.4 expansions, neglecting clearance. If 
expansion is carried to the end of the stroke there will be four 


; 


expansions for the same point of cut-off, or an approximate In- an adapter bushing in the chest that carries the new port lines 
crease of 33 per cent in the utilization ol the heat units rhis required for the sleeve valve. This reduces the diameter of the 
percentage of increase, minus the gain due to maintaining the valve slightly, but as the port opening that can be obtained is 
steam line past the point of release, on account of the back pres- practically unlimited, no disadvantage results. It is possible to get 


sure, would be the gain that we could expect to obtain from the s in. admission opening and 1*/,; in. exhaust opening at 25 per 


cent cut-off with only 3'/2 in. valve travel Increased valve travel 
will give a corresponding increase in the port openings that can 


’ 


ised expansion, other conditions being equal. 
Running non-condensing, the simple Corliss engine shows a 


saving of 25 to 50 per cent over the simple automatic engine, and be obtained Where the sleeve valve is applied to new saddles o1 
ing of 40 per cent over the simple throttling engine. rhis to old slide-valve engines that have been converted with a new 





f nor S as) “Oo \ fac ‘ ] Ase j is : . ; 
ny 1 duc entire ly to the fact that ti lease point 1: made to piston-valve chest, this adapter bushing is not needed. 
occur at from So to 90 per cent ol the stroke at all points of cut-off 
It is not possible, however, to use the Corliss design in locomotive ResuLts PRopDUCED BY THE PILLIOD SLEEVE VALVE 
practice due to its limitations as to speed, but it does point out the =" . , , , , 
nT . , i, . The following advantages are claimed for the Pilliod sleeve 
pa hat must be followed if we ever expect to utilize more of the 
valve 
energy that is available. ’ : , 7 
a Elimination of the valve gear as a means for producing 
OPERATION OF THE PILLIOD SLEEVE V ALY! variable cut-off. This does away with the distortion 
. now present in all valve gears, and in particular when 
rhe Pilliod locomotive sleeve-valve arrangementYconsists of ; “e ' a. , 
Pa ‘ the sleeve valve is driven by the Walschaerts, Baker, 
two moving sleeves, or rather a plug and a sleeve, together with Sie . 
9 t-off troll } ne Tie ineide ol ‘ and other gears that receive their accelerated travel 
VU M-CONnTrolIng Dushing. 1@ Inside sieeve or plug Is Movec . . ¥ ¢ 
a 6 poug from a connection to the crank; as the rise and fall of 


igh a certain constant travel, the amount of which depends 


ey aaa : the engine on its springs will not cause a change in the 
upon the valve events that are desired. This plug is actuated by 


ee ees valve events. All causes producing lame engines are 
he reversing mechanism, being driven by the radius rod of the eliminated 
. al © gear. Be r app ics io ) ( wwer i is never ecessi § T : ra . . . 
wr application to old | ee One® my So b Unlimited amounts of port opening, both admission and 
Chief Engineer, Cleveland Vending Machine Co. Assoc-Mem. Am. exhaust, at any point of cut-off 
‘limination o ication troubles now experienced with 
; ce Elimination of lubrication troubl 1 with 
OF presentation at the Annual Meeting, New York, December 4 to 7, lain valves 
a of THE AMERICAN Society OF MECHANICAL ENGINEERS, 29 West 39th j i iI i * f tl . } 1 of tl k 
Street, New York. Slightly abridged Copies of the paper may be ob- ( u expansion 0 the steam to the ene 0 the stro e, 
tained gratis upon application. All papers are subject to revision. regardless of the point of cut-off 
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e All the compression eliminated; or all the compression 
desired obtained at any point of cut-off and indepen- 
dently thereof 

f No preadmission noticed, regardless of the amount of 
lead 

g Reduction in the degree of superheat now carried is possible 
with the new arrangement, with an increase in the economy 
effected and with a large reduction in the present main- 
tenance expense 

h Proper balancing of the Mallet compound is made pos- 
sible, together with other advantages where the new 
arrangement is applied to compounds 

+ The new arrangement aids combustion, due to better draft, 
softer blasts, ete. 


Decreased reciprocating weights. The inside plug on a 


14-in. by 46-in. chest weighs 154 lb. and the outside 
sleeve 146 lb., or a total of only 300 Ib. 


Vor e 44, No. 12 


produce a slightly better steam distribution, but the author is con- 
vinced that any outside valve gear can be designed to give any 
steam distribution that can be obtained by using any other valve 
gear. If this be true, how can any claim be made by the maker 
of a given valve gear for efficiency increases over any other? Possi- 
bly the Walschaerts types might give slightly better results along 
the full range of cut-off than the designs with the Randel reverse, 
on account of the more complete dissipation of the angularities. 
Further, it is the general opinion that the old Stephenson motion 
will produce a slightly better steam distribution than the outside 
valve gears now used. 

To bring out the slight difference in the results obtained with 
various valve gears, the charts of Figs. 3 and 4 have been pre- 
pared. From these it will be noted that with equal valve travels 
the results do not vary to any considerable extent. 

The question might be raised as to why these gears are so ex- 
tensively used if greater economy is obtainable from the older 
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A—Moving sleeve traveling a constant distance of 2'/: in. and driven by com- 
bination lever J. Shaft connecting the two halves of this sleeve works through 
the inside plug valve D. Cut-off and release are produced entirely by this sleeve 
driven by the crosshead 

B—Cut-off is controlled by moving this bushing 
changes cut-off from 85 per cent to 25 per cent 
or air cylinder. 


A movement of 1'/: in. 
Control either from reach rod 


C—Control rod by which cut-off-controlling bushing is adjusted 

D—Inside plug or spool driven by radius rod of valve gear 
travel of 4 in. for all events given below 
it does not effect the cut-off. 

E—Due to the opposing travels of the cut-off-controlling bushings at each end 
all ring-friction loads, etc., produce tension in this rod between the pins at either end 
No stresses are carried to air cylinder or hand control (if latter is used 


Has a constant 
This plug performs function of reverse; 


F—Holes are drilled through the bridges into the exhaust that prevent pressure 
backing up into this pocket. 


k The placing of all engineers on a basis of equality. The 
proper minimum point of cut-off cannot be exceeded. 
The engine cannot be worked against itself 

1 When applied to existing piston-valve engines it is not 
necessary to make radical changes in the existing engine 
structure. When applied to most slide-valve engines, 
a specially designed piston-valve chest can be used that 
is also applicable for use with the standard inside-ad- 
mission plug valve. 

A study' of modern locomotive valve gears will lead one to doubt 
that there is any mechanical reason why any one gear will give more 
expansion, permit of more rapid opening of the ports, give wider 
port openings, or better steam distribution than any other, provided 
that the valve travel, lap, lead, etc., are the same in both cases. 
One gear might, under different conditions from those mentioned, 

1 The complete paper discusses the matter fully. 
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G—Connection to air-control cylinder or to reach rod and reverse lever in cat 

H—Two of these 7/s-in. rods connect to each cut-off-controlling bushing on the 
outer edge 

J—Radius rod of valve gear driving plug D through its 4 in. of travel 

J—Combination lever of valve gear driving the sleeve A through its 2 
of travel 
Valve Events: 

85 per cent cut-off; 96 per cent constant release 
closure 

Full 1°/< in. port opening at 85 per cent cut-off in 17 per cent of stroke. 

Full 7/s in. port opening at 50 per cent cut-off in 4 per cent of stroke. 

Full &/s in. port opening at 25 per cent cut-off in 2 per cent of stroke. 

Full 15/4 in. exhaust opening, dwelling full open between 5 per cent and 60 p: 
cent of stroke on the return travel of the piston at all points of travel 

Constant '/1 in. preadmission at all points of cut-off with #/s in. lead 

Note: These valve events can be changed so that they wiil give any relea 
at any point of cut-off. 


85 per cent constant exhau 


forms of valve motion. The main reason is that the Walschaert 
and the Baker designs permit of repairs being made more easil; 
and of better designs being made than would be possible with th: 
heavy type of inside gears, which cannot be easily used with th: 
heavy modern power that we now have. Other factors, such as 
piston valves for superheated engines—requiring outside valv 
gears—must also have consideration. It is claimed by some that 
the Baker gear, by making use of the Marshall reverse, is possibly 
easier to build than the Walschaerts, which employs the expensiv: 
curved link. 

Radical improvements in the maintenance of the initial valv: 
settings are possible by changing the valve gear so that the ac 
celerated travel, as well as the lap-and-lead travel, can be ob- 
tained from the crosshead. The crosshead-connected valv: 
gears show great increase in economy, due to maintaining the 
efficiency that the engine had when new. 
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ANALYSIS OF THE CLAIMS MADE FOR THE 
ARRANGEMENT 


PILLIiop SLEEVE-VALVE 


There are no limitations of any kind in the events produced 
by the new sleeve arrangement. This arrangement also eliminates 
ill of the distortive features connected with valve gears regardless 
if what type of valve gear is used to drive the sleeve valve. 

No Distortion of Valve Events Possible in the Sleeve-Valve Ar- 
rangement. The reasons why the new valve arrangement cannot be 
distorted and why it will remain square after any period of use, 
an be made the subject of an interesting analysis. If it could do 

© more than maintain the same valve events that are now ob- 

tained by the plain piston valve, its use would probably warrant 
the cost of application. The 8 to 21 per cent loss resulting from 
ime engines is a condition recognized by all who have given 

ilve-motion design any attention whatsoever 

When the new sleeve-valve arrangement is applied to an old 

womotive the same valve gear is used to drive it that was used 

ith the valve removed (see Fig. 2). In the case of the sleeve 
irrangement, however, the valve gear ceases to be a valve gear 
n the strict sense of the word and becomes only a plain reversing 
The lap-and-lead motion of any outside valve gear of 
the Walschaerts or Baker types can never be distorted by the 
hanging conditions in the setting of the engine 

Referring to Fig. 1, it will be seen that the event of cut-off is 

complished by the action of the outer sleeve closing in on the 
dge of the cut-off-controlling bushing. It will also be seen that 
the plug valve driven by the reversing device performs no part 

' this cut-off function. This condition makes the cut-off at all 
points purely one of a fixed relation between the combination 
lever-driven sleeve and the manually or air-controlled cut-off- 

yntrolling bushing, This being true, the cut-off can never be 
inything but in the 100 per cent square condition that the engine 
had when new. Even pin wear in the combination lever and the 
other connections will not cause a variance, as the lost motion 
due to pin clearance will be the same at both ends of the stroke. 
The release will also always remain square, as the opening 
' the port is being accomplished through the fact that the plug 
lve is traveling at a high rate of speed when the piston, by reason 

ts being at the end of the stroke, is closely approaching a state 

‘st. The valve travel being constant at all points of cut-off, 

action of the opening of the exhaust port is also constant. This 
rmits of the correct setting being obtained, and the feet-per- 

ute travel of the valve being much greater than that of the 
piston, makes it possible for the accelerated travel to be greatly 
torted without the ear being able to detect unequal exhausts. 

ther condition that practically eliminates the unequal exhausts 

to distortion is that the release by occurring at 95 per cent of 

troke and upward so reduces the terminal pressure that even 

haust lameness were present there would be little if any loss 
of efficiency. 


evice. 


ie foregoing analysis shows that long periods of maintenance 
ire possible when the sleeve-valve arrangement is applied to 
es in which the accelerated travel is obtained from a con- 
m to the crank. In the of the crosshead-connected 
gears the maintenance conditions would not be increased 
those now obtained by the use of such gears. But when we 
ler that of all the locomotives now in use, less than one hun- 
ire equipped with crosshead-connected valve gears, we can 
iate the gain that will be derived from this feature of free- 
from lameness when the new valve arrangement is applied 
‘ a power. 
mited Port Opening At Any Point of Cut-off. The new 
arrangement, consisting as it does of a pair of sleeves, each 


case 


driven from a different source and each moving a greater or less 


nee, produces this form of travel. First the sleeves move 


as 4 unit and in the same direction, then one will follow with a 
retarding movement and the other will accelerate, then both will 
dy and finally they will move as a unit in the reverse direc- 
t producing a period of maximum opening and then a rapid 
shearing closure by the sleeves again moving in the first direction. 
This means that the port opening at the working point of 25 per 
cent cut-off is obtained almost before the piston can be seen to 
move, and that by changing the valve travel this port opening 
can be made any amount desired. 


For instance, with 2'/, in. 
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travel of the sleeve connected to the combination lever, we get 
*/s in. port opening at 25 per cent cut-off, which is 100 per cent 
more than is now obtained. With an additional '/: in. of sleeve 
travel we get */, in. port opening at 25 per cent cut-off. At full 
gear, with the 2'/,-in. travel, the width of opening will equal that 
now obtained with the plain piston valve. 

This excess port opening and the extreme rapidity with which 
the opening is effected means that one of the principal arguments 
in favor of early exhaust closure has been shattered, as the steam 
admission line can be maintained straight, even with the almost 
total absence of compression and preadmission. The restriction 
of the present valve design, in which never more than '/, in. to 
1/j¢ in. acceleration is obtained with '/, in. lead and 1 in. lap, pro- 
duces a wire drawing effect at high speeds, and if the clearance 
space had to depend on the boiler for steam, the steam line of the 


indicator card would show a material dropping off. This wire- 


drawing, moreover, causes excessive initial condensation, which 
will not occur where the port opening is unlimited. 
Unlimited Release Opening. .The events produced by the con- 


stant-travel valve are all constant except that of cut-off. As 
the valve travel is not changed in proceeding from one point of 
cut-off to another, the same release that is given for full gear will 
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Fic. 2 CHuances Requirep WuHen OLp Locomotives ARE FITTED WITH 


PILLIOD SLEEVE VALVES 


be had at all of the working points of cut-off. With the plain 
variable-travel piston valve, when the travel is shortened in order 
to get the earlier cut-off the release opening is at the same time 
restricted. A comparison of the events of the plain valve with 
those of the new Pilliod arrangement can be seen in Figs. 
6 


5 and 
With the sleeve action above mentioned, full opening is ob- 
tained at the end of the stroke and within 1'/2 in. travel of the 
piston, which opening is caused to persist up to 60 per cent of the 
return travel of the piston, at which point the closure starts and 
by the shearing action of the sleeves the valve rapidly closes at 
95 per cent of the stroke, provided this is the point of release for 
which it is designed. This means that back pressure can be en 
tirely eliminated if desired and all of the force produced applied 
to the crank as a turning moment. 

Variable Relation the Release to the Closure. A defect in 
the present design of plain variable-travel piston valves is that, 
with the exhaust line and line, exhaust closure must oecur dia- 
metrically opposite to the point of release. As before stated, if the 
release is made to take place later by the addition of exhaust lap, 
then the closure will occur earlier. In the case of the Pilliod 
arrangement, anything desired can be given. If designed with the 
exhaust line and line, release and closure will be diametrically 
opposite up to 100 per cent release and closure. The difference 
comes from the fact that if we design for 85 per cent closure and 
85 per cent release, with a line-and-line valve, and then add ex- 
haust lap to get 95 per cent release, we shall, on the return of the 
piston, get a 75 per cent closure. This feature makes the Pilliod a 
design without limitations, as it could also be designed for 90 per 
cent line-and-line release and closure and, by adding lap for 95 
per cent release, 85 per cent closure be obtained. This earlier 
closing feature is brought out to show that if the arrangement were 
applied to old power where the clearance space was extremely 
excessive, it would still be possible to get the long expansion, and 
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still enough compression to avoid too much loss of live steam in 
the clearance space. 

Lead and Preadmission. With the present-day design of the 
single-piston, variable-travel valve we must use excessive lead 
(the amount that the port is open at the beginning of the stroke) 
in order to get enough port opening in the shorter cut-offs. The 
lead, together with the lap travel, is obtained from the fixed travel 
on the lap-and-lead lever of the valve gear in the case of outside- 
connected valve gears, or from the advance of the eccentric in the 
case of the Stephenson gear. In the former case this travel is 
constant, as it is not changed when the reversing lever is hooked 
up in shortening the cut-off. 

A condition prevailing in all outside constant-lead gears is 
that the lead is obtained at full gear with the minimum of pre- 
admission, the latter being measured from the point where the 
valve starts to open before the piston has completed its stroke. 

In the plain valve this preadmission varies in amount, depend- 
ing on the point of cut-off. In the case of the Pilliod arrange- 
ment it will never be more than '/:.in., and this amount will remain 
constant because of the constant travel of the plug and sleeve and 
the fact that the sleeve which is opening the lead is traveling 
much faster at this point than the piston. 
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and that fora further rise of 40 per cent 
the amount of steam used increases 50 per 
cent. Part of this loss might be compen- 
sated for, it is true, in the decrease of the 
amount of live steam needed to fill the 
clearance space, but this saving would not 
be as great as some might think. 

The author believes that from the point 
on the return of the stroke at which the 
piston commences to be retarded by the 
compression to the end of the return stroke, 
any compression of steam into the clearance 
space is a detriment. 

Locomotive design at the present time is 
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ist Opens and C be plainly seen when we consider that the 
engineer will have to drop the reverse lever 
down to later point of cut-off if the 
throttle is closed and the engine is allowed 
to drift down grade while going at a high 
If the engine is kept set at a short working point of 
cut-off and the throttle is closed, the nosing action due to the heavy 
compression will nearly cause the engine to leave the track if the 
speed of the train is high enough. Many a main rod has broken 
under the stresses imposed by heavy compression, and it not 
making too broad a statement to say that if the compression were 
reduced the life of the main rods would be much greater than it now 
is. 

With the present-day valve events which are obtained with 
the plain piston or slide valve and the variable-travel variable- 
cut-off valve gear, compression is useful to a certain degree. If it 
were all eliminated the restriction of the admission port at the 
25 per cent cut-off would be such that the clearance would not be 
filled with pressure steam by the time that the piston was ready 
to start back. This would mean ¢ drooping steam line on the 
indicator card, and the loss in mean effective pressure would partly 
offset the added gain in the turning moment due to a complete 
elimination of the compression. 

With the present-day valve designs, complete elimination 
of the compression would also increase the initial condensation of 
the steam as it enters the cylinder, in the plain saturated type 
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of engine. Initial condensation is increased 

to a certain degree by increasing the range 

of temperature in the cylinder. It also in- | 
creases as the ratio of the area of the cylinder | 
walls to the volume of the cylinder increases. 
Time is also an important factor and, other 
conditions being equal, the slower the speed — 
of the engine, the greater the initial con- 
densation. But reévaporation is a deciding 
factor in the elimination of part of the 
initial condensation and is one element that 
must be considered in determining the 
amount of superheat that will show the 
greatest economy. In the plain variable- 
travel-valve engine now in use this initial 
condensation is increased by the wiredraw- 
ing of the steam at the point of admission 
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icting in the same manner as the excessive 
compression, tends to absorb the stored-up 
momentum in the engine that by right 
hould go to the crank and be 
turning moment 

Summing up, the author feels that the 

ompression due to early exhaust closure should never go beyond 
the point of a balanced ratio between the utilization of the energy 
tored in the moving parts of the engine and the cost of initially 
filling the clearance space with the live fluid; that 
idmission should be eliminated. 

Curing the Effects and Neglecting the Cause. Trying to save part 
f the heat lost by reason of poor valve design seems to have been 
the best that has thus far been accomplished. We have the feed- 
water heater that endeavors to save at least a portion of the heat 
which otherwise would escape through the stack. Another reme- 

il device is the brick arch. Brick arches do all that is claimed 

them and they do save coal, but would they be able to effect 

e same percentage of saving on a compound that they can accom- 
lish on the plain simple engine? It would hardly be possible. 
The saving of fuel by the arch is made possible through the fact 
that it prevents the unconsumed carbon from being drawn through 
he tubes by the heavy pull of the exhaust. We know that in the 
case of the compound with its increased number of expansions, 
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the terminal temperature and the pressure of the exhaust are 
lower, with a resultant softer blast. The tendency of the exhaust 
to pull the fire is much reduced, even though the steaming efficiency 
of the nozzle is not impaired. 

In reducing the terminal temperature of the exhaust the Pilliod 
sleeve-valve arrangement is a decided stride forward, as the proper 
utilization of the heat units is primarily a function of the valve in 
its permitting the piston to create turning moments on the crank, 
and the main function of the locomotive 
drawbar pull—is thereby effectually increased. 

The of heaters to an engine 
equipped with the new sleeve-valve arrangement will result in 
further savings of heat units, although their respective efficiencies 
may not be as high as when these devices are applied to 
piston or slide-valve engines. 

Superheating. 
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A tendency to decrease the utilization of the 
heat units has been noticeable in later years with the advent of 
the superheater, even though its application to present equip- 
ment does show economy. We can assume 
that if superheat is employed only in the 
amount required to insure dry steam at the 
point of cut-off, we shall have accomplished 
all that is possible by its use, neglecting 
~ the value of its increased volume; this 
because the reévaporation that will occur 
during the expansion period between the 
point of cut-off and the point of release will 
guarantee that we get dry steam throughout 
the entire range. This analysis would also 
to indicate that with increased ex- 
pansion in any engine the effectiveness of 
superheating will decrease in direct ratio to 
the amount of expansion 
It is an accepted fact that the loss due 
to condensation on the cylinder wall di- 
minishes with a rise in the initial tempera- 
ture and pressure, the ratio of expansion 
remaining constant, this law holding with- 
out regard to the speed of the engine. 
| Therefore the economy to be 
| decreases with a rise in the pressure. 
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Advocates of a high degree of superheat 
have been presenting from time to time 
arguments showing that, due to the in- 
creased volume the steam receives when it 


is superheated, less steam is required per 
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stroke of the engine. Is this a true condition of economy? 
Addition of heat in the form of superheat does expand the steam 
in the boiler, it is true. With 200 deg. superheat and with steam 
at 200 lb. boiler pressure we do get approximately a 32 per cent 
increase in the volume. But in so doing, it becomes necessary to 
use 15 per cent more fuel, and in addition the cost of maintenance 
ishigher. However, the economy obtained on locomotives with the 
present old type of valve design and on other engines where expan- 
sion is not a large enough percentage of the total stroke, warrants 
its use. 

[t is the opinion of the author that a superheated engine equip- 
ped with the Pilliod valve arrangement could have its super- 
heater removed, or at least have the degree of superheat lowered 
considerably, without affecting its coal consumption per ton- 
mile. This is due to the fact that the sleeve-valve-equipped en- 
gine gives at a very much shorter cut-off a mean effective pressure 
only possible on the conventional locomotive at a much longer 
cut-off. This last condition is true on a saturated engine, and 
much more so on a superheated engine. 

Increased Expansion. A practical proof of the advantages 
to be derived from the use of the new valve arrangement can 
be seen when we compare its valve events with those of the Cor- 
liss engine. This engine is 30 per cent more economical than 
the standard automatic stationary engine, but is limited in the 
release, which cannot be made to occur past 85 or 90 per cent of 
the stroke, as the travel of the rocker arm would be too great. 
With the Pilliod arrangement, which gives any amount of ex- 
pansion wanted, from any point of cut-off to the end of the stroke, 
even a better result should be obtained since no new or untried 
mechanical devices are involved. The addition of the extra 
moving sleeve will not cause a greater leakage, as the valve will 
not be subject to the wear that now takes place on the variable- 
travel valve. This matter of wear will be discussed in detail in 
the following paragraph. 

Effect of Superheat on the Variable-Travel, Variable-Cut-off 
Valve—Elimination of This Defect in the Pilliod Constant-Travel 
Valve Arrangement. A defect not so noticeable in the days of 
saturated steam is that brought about by the action of the high 
temperature of the exhaust steam due to superheat on the exposed 
portions of the valve seat at the working points of cut-off. In 
time the seat will become scored and the rings plugged, resulting in 
excessive leakage of the steam past the valve. This leakage as- 
sumes very serious proportions at times. The Pilliod arrangement, 
in which the valves have constant fixed travels at all points of cut- 
off, will overcome this scoring, and the economy due to tight valves 
can thus be much longer maintained. The valve can also be oper- 
ated longer without lubrication, due to the fixed travel and the 
elimination of much of the oil loss. It is also possible to liken the 
sleeve and the plug valve to a moving piston which is also traveling 
in a constant path at all times. The cylinder walls can never 
become carbonized or coked up, regardless of the degree of heat. 
In the case of the variable-travel piston valve, even without super- 
heat the variable travel creates variable wear, and the leakage 
amounts to from 4 per cent to 20 per cent of the amount of steam 
used. Possibly the engine is not overhauled any oftener, but the 
loss remains, and a higher consumption of steam per hour can be 
the only result. In giving constant travel to the valve the new 
Pilliod arrangement thus eliminates one of the chief defects of the 
superheated engine and also makes possible a longer time between 
shoppings, even for saturated engines. 

Setting the Valves. The plain variable-travel piston or slide 
valve presents difficult problems in setting, and to be able properly 
to square a valve gear one must deal with all of the detrimental 
angular influences that are present. In the case of the new sleeve- 
valve arrangement the matter is one of extreme simplicity. The 
design, as has been brought out, dissipates within itself all of the 
angular defects that have been heretofore considered as impossible 
of elimination. 

Placing Limits on the Engineer. A big factor in the proper util- 
ization of the available heat units would naturally be that the 
engine should never be run at any but the most economical point 
of cut-off. With the present variable-travel piston or slide valve 
and the conventional valve gear we know that the engineer can 
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cause the cut-off to occur at a point too early in the stroke. The 
new sleeve-valve arrangement can be set at will in the shop for 
any point of minimum cut-off, and this minimum point cannot 
be changed by the engineer on the road. If it has been decided 
that the minimum point of cut-off should be 25 per cent, the cut- 
off-control bushing will be made so that it cannot be moved in 
past the point that will give 25 per cent cut-off. 

Compounding. In the variable-travel valve as applied to the 
existing compound engines, steam is admitted to the high-pressure 
cylinder at, say, 25 per cent cut-off and exhausted into the re- 
ceiver at around the conventional 60 per cent point of release. 
This means that there is more of a varying pressure in the re- 
ceiver than if the steam were constantly released at the end of the 
stroke. Also, the high-pressure cylinder loses the chance to pro- 
duce the additional work that is accomplished when the release is 
carried to the end of the stroke as in the Pilliod arrangement. 
When the conventional valve events are applied to the compound, 
there is also a loss due to the early exhaust closure in the high- 
pressure cylinder at the working points of cut-off. This back 
pressure means loss of steam, which would better be applied to the 
receiver for additional work than to oppose compression. In 
the Pilliod arrangement the steam as it is expanded to the end of 
the stroke is also all driven to the receiver on the exhaust stroke, 
as the valve does not close the exhaust until the piston has reached 
the end of its stroke and all of the exhaust steam has been passed 
into the receiver. This means a slightly higher consumption of 
steam, due to the amount required to fill the clearance, but the 
increased work performed will more than compensate for this, 
and a smaller steam consumption per horsepower-hour can be the 
only result. 

Another condition prevailing in the compound is that of the 
ratio that must be maintained between the low-pressure and the 
high-pressure cylinders. This has never been accomplished 
in the compound, due to the fact that it has never been possible 
to get two sets of valve gears that could be linked to produce it 
at all points of cut-off. 

In the new valve arrangement we are dealing with an auxiliary 
cut-off-controlling bushing which operates in a straight line and, 
as has been brought out, it effects at all times equidistant closing 
of the admission ports. The bushing is also controlled indepen- 
dently from the valve. From this it will be seen that it is only a mat- 
ter of simple proportion to obtain any ratio that is desired between 
the two valve arrangements of the compound. Al!so, once these 
ratios are fixed, they cannot be changed but will always, through 
the entire period between shoppings, bear the same relations to 
each other that they had when new. 

Continuous Torque Condition. With the present plain valve 
cutting off at 25 per cent and releasing and closing at 60 per cent, 
a very uneven torque is obtained. With the new valve arrange- 
ment it is possible to bring about a condition whereby at all points 
of the stroke the piston will receive some impulse and whereby 
none of the power thus generated will be dissipated in the negative 
work of compression and preadmission. The crank will therefore 
at all times have imparted to it a turning moment and the engine 
will be working in an extremely free condition. These strains now 
created by excessive unbalance will be eliminated, wear and tear will 
be greatly reduced and the lengths of the periods between shoppings 
increased. 


CONCLUSION 


In what has gone before the author has endeavored to show 
that by employing a combination of time-tried devices for con- 
trolling fluid events, Mr. Pilliod has made it possible to effect 
in the locomotive a steam distribution superior to that obtained 
in the Corliss stationary engine, and in addition has made it im- 
possible for the engineer to cause the cut-off to occur earlier than 
at its now considered most economical running position. While 
some, no doubt, will disagree with certain of the conclusions arrived 
at, it is nevertheless believed that the analysis from which they are 
drawn is logical; and if the paper shall prove of service in stimu- 
lating thought on the subject, he will feel that the work required 
for its preparation has not been wasted, but has been well worth 
the effort. 
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Machining and Lapping Very Deep Holes 


By MAJ. JOHN B. ROSE,' FORT LEAVENWORTH, KAN. 


The purpose of this paper is to give in as much detail as practicable at 
this time a discussion of the shop operations in the forming of very accurate 
and highly finished cylindrical holes. ‘ork of this kind carried on during 
the war in the manufacture of recuperators for gun carriages led to very 
extensive study and experiment, and the processes followed are believed to 
possess many points of interest to engineers. The drilling, boring, ream- 
ing and lapping operations are discussed in order, especial emphasis 
being laid on the lapping as this was the operation which gave the greatest 
difficulty and was most closely studied. 


URING the period of our war activities it is probable that 
no one manufacturing process called for the expenditure of 
more thought and skill by engineers and machinists than 

the production of the long and very accurately formed cylindrical 
holes in the forgings from which gun-recoil mechanisms were made. 

These cylinders or long holes varied in size from 1.575 in. to 
7.875 in. in diameter and from 5 to 8 ft. in length. To insure 
good performance it was required that the several cylinders have 
unusual accuracy of form, size, and position. While extreme 
accuracy of relative position was not demanded, it was largely 
obtained as a result of the care necessary to secure accuracy of the 
first two kinds 

It is believed the operations in producing these cylinders are 
without precedent in the United States, and certainly not on any 
cale of like magnitude. For this reason it is felt a record of cer- 
iin of the machine set-ups and details of the processes should be 

interest to shop engineers 


+ 


It has very frequently occurred 
at devices or processes which were originally military in nature 
ive found a more useful application in the arts of industry 
Mr. A. L. De Leeuw, Mem. Am.Soc.M.E., has contributed a 
ries of articles to the American Machinist,?. which very ably 
cuss the manufacturing operations carried on at the Singer 
lanufacturing Company, including the series of operations in the 
nufacture of the complete recuperator body His articles 
ild be read to obtain a comprehensive view where this is desired, 
ior a comparison ol me thods It is here proposed to limit the 
ussion to the drilling, boring, reaming, lapping, and polishing 
the holes 
ven with this restriction it will not be practicable to cover 
thin suitable limits more than one job which will illustrate 
luction of the cylinders up to 2.6 in. in diameter. 
is proposed to discuss these operations not In their connection 
the building of a mechanism but in their relation to the pure 
of such operations wherever they may be used. This papet 
will avoid any technical discussion of recuperators or the his- 
of their war production. It will record only the shop oper- 
ns and to the extent that these may be of general industrial 
rest 
Phe problem is to produce approximately parallel holes 5 to 6 ft. 
in a steel forging: the holes to be straight and round to a high 
ree of accuracy, free from visible scratches, and with a mirror- 
finish. 
DRILLING 


gs. 1 and 2 show the shape of the forging ready for drilling the 
| hole (1.338 in. diameter and 63 in. long). The drill leaves 
hole 0.236 in. under the final size. The average time for set- 
ind through drilling was three hours 
the surfaces A and B (Fig. 2) were milled and on these the 
ng rested in the fixture shown in Fig. 3. This fixture was 
made to insure correct centering of the drill and is mounted rigidly 
e carriage of a 25-in. heavy-duty LeBlond lathe. The bearing 
guiding surfaces of the fixture were ground to correct location 
iiter trial on the lathe with which it was used. 


U.S. Army. Mem. Am.Soc.M.E. 

Vol. 52 (1920), pp. 595, 937, 1049 and 1094 

ntributed by the Ordnance Division for presentation at the Annual 
ting, New York, December 4 to 7, 1922, of Tue AMERICAN Society oF 
I CHANICAL ENGINEERS, 29 West 39th Street, New York. Abridged. 
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Incorrect drilling was caused at first by the method of securing 
the piece. By means of two bolts attached to the tail end of the 
fixture and pulling on the piece, the latter was pressed so hard 
against the drill guide as to force it out of line and the drill ran at 
an angle. This was easily overcome by holding the piece against 
the drill guide by two bolts attached to the latter itself. The 
original error is obvious and should, of course, never have been 
made e 

On account of depth of the hole the drill was run in half-way, 
and the piece then reversed either on the same or on a second 
machine. Good results were obtained by both methods. 

It is very desirable that the drilled holes meet. If they do not, 
the accuracy of each following operation, even to the lapping, is 
affected, since each tool naturally tends to follow the hole it is 
enlarging. The correction of inaccurate drilling will be dealt with 
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when considering later operations. In approximately 33 per cent 
of all drilling the drills did not meet accurately, the n 
variation being '/1¢ in 

To secure speed it Is necessary to provide efficient cooling and 
prompt removal of chips. Figs. 4, 5 and 6 show the hollow-shank 
drills used for this purpose 

A mixture of 1 qt. of soluble oil with 3 gal. of water was boiled 
for half an hour and about a pint of sal soda added. This solution 
was forced under about 70 lb. pressure into the hole throug’: the 
drill shank, along the oil clearance, over the end of drill and back 
through the flutes and hollow shank. Chips were reduced to 
narrow strips by cutting grooves '/,¢ in. by '/s in. as shown at N, 
Fig. 4. The chips pass out with the oil through the hollow drill 
tube. In the earlier efforts the chips were not expelled satisfac- 
torily, and it is probable that one of the principal causes of this 
was insufficient pump pressure. It was not practicable to increase 
the pump capacity and the remedy was effected by forcing air in 
with the oil. The small pipe in Fig. 3 carries the air at a pressure 
of 90 lb. This greatly improved expulsion of the chips and per- 
mitted continuous drilling. It is also necessary that the grooves 
in the drill be sharp-cornered and the passages leading to the in- 
terior or drill have polished round corners to avoid congestion 
of chips. 

Figs. 5 and 6 show the characteristics of the drills used. In 
addition to features already noted, it was found very necessary to 
taper the drill 0.004 in. on a side. Some of the earlier drills used 
were not tapered and frequently broke due to seizing in the hole, 
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The life of the drill depended largely on the forgings. 
of these varied greatly, as shown by Brinell tests. 
a drill might finish three holes before regrinding, while again it 
would go only a few inches. With forgings of uniform proper 
machinability one drill should complete a hundred or more holes 
in its life 

It may be noted that the method of drilling used by the Singer 
Manufacturing Company was quite different from the Rock 
Island method deseribed. At this Company's shops the forging 
was mounted in a revolving steady rest and the drill run in a 
counter direction. No air was used. The drill itself was similar 
but 0.021 in. larger. It was run in half-way and then the entire 
fixture and forging reversed as a unit. In drilling the large hole 


The quality 
In some cases 
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next described, Singer held the drill stationary. It was desired 
to rotate the drill also, but delivery of suitable machines was de- 
layed. 

In drilling the large hole, all features of the operation were 
essentially identical with those in drilling the small hole, except 
that the hole being off the axis of the forging, the latter 
could not be reversed in the same fixture, but went to 
the next machine. The drill for this operation is shown 
in Figs. 4 and 6, the characteristics of operation being as ' 
follows: ¢ 


Small hole 
Drill size, in l 
Speed, r.p.m 
Feed per revolution, in 


338 2.362 "Me 


Speed and feed were varied to suit the character of the 
forging, those here given being among those generally used. 

While probably a little more power is required when 
work is rotated, this method holds the axis of hole true, 
even though the hole itself may be conical. 


BorING 


Fig. 7 shows the forging ready for the boring operation 


MECHANICAL ENGINEERING 


Large hol 6 


2 
248 7 Is PN - == ye: 
ar 0016 0 ‘008 kame ( p = By mw A . } eo— E ©) 
ees ee ~ Ss - = i 4 


Fia. 


Vou. 44, No. 12 
in holes after drilling, and also cross-sections at subsequent stages. 
The 


most important feature of this operation is to get the hole as nearly 


In the shop this was sometimes called “roughing-reaming.” 


straight as practicable. When the drills have not met exactly or 
within a few hundreths this is difficult to do, especially in the small 
hole, for which the bar is but 1 in. in diameter and not stiff enough 
to keep the cutter running true. 

The forging was held in a fixture very much like that used for 
drilling and secured to the carriage of the lathe, but the cutting 
tool was drawn instead of being pushed. The set-up for the large 
8, the view being from the head end and the 
forging not in position. The double-end fly cutter is guided into 
the hole by the follower shown half-way out of the guide of the 
fixture. This follower does not leave the guide until its end next 
to the cutter has passed into the hole and is able to force the cutter 
to cut very nearly along the true axis. 


hole is shown in Fig 


The outer sleeve on the 
follower is free to turn and is hardened and has a diameter across 
the lands 0.0008 in. less than that of the cutter. It was found that 
in spite of this follower, one roughing cutter would not true up the 
small hole very well when the drills did not meet. This led to the 
use of a leading cutter 1.375 in. in diameter and placed at right 
angles to the second cutter, and a better hole resulted 

Figs. 9 and 10 show the bars, cutters, and followers respectively 
used in the small and large holes. The boring leaves the large 
hole 0.118 in. below final size, and the small hole 0.123 in. Mineral 
lard oil was forced through from the head end and carried the 
chips out through the grooves in the follower In early efforts 
a cast-steel follower shown in Fig S WAS used which had a series of 
hardened studs ground to the size of the hole, but this type ol 
follower was soon discarded as it did not hold its size so well as the 
one with longitudinal ribs. 

At first 
Fig. 8, this being a foreign type. 


a reamer cutter was used of the form also shown in 
It did not work so well due to 
the breaking down of the outer point on the cutting edge which 
led to seizing in the hole, as the original tool did not have proper 
relief back of the cutting edge. The preference abroad for this 
cutter is most probably due to the softer steel used 


First Bore 


Small hole Large hole 


ize, In . { (2 cutters . 
11.375, 1.456 <.45 
Stock removed on diameter, in 0.037. 0.081 0.118 
Average time of operation, including set-up, hour 2 2 
Feed per rev., in 0 O15 0.015 
Speed, r.p.m 60 60 


* At the end of the boring operations the holes are neither straight 


nor parallel. It will be noted that so far the piece has been set in 
two fixtures for drilling each hole and in one fixture for boring 
each hole, a total of six fixtures. The relation of the guiding sur- 
faces of these fixtures to the center of the drill rest and lathe spindle 
was made correct to about 0.001 in. for each machine by special 
fitting, but the clearance of the drill tube in tae guide and de- 
flection in working, plus the summation of machine differences, 
may easily amount to several thousandths of an inch; or the errors 
may compensate, leaving a smaller resultant erro~. 

It is permissible to admit these errors in position up to this 
point. Their total will seldom exceed 0.05 in 
very much less. 


and is ordinarily 
As will be shown, the reaming fixture is designed 
to correct or improve parallelism and straightness. 

It is well to note here that after the set-up has been made on th 
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chine for reaming about to be described, a second boring cut is 
ide in each hole 


For this 1.540-in. and 2.560-in. fly cutters are 


ed, these removing respectively 0.074 in. and 0.08 in. of stock 
the diameter. These cuts may be considered as either finish 
ing or rough reaming. They are not considered in the dis- 


sion of reaming below. 
REAMING 


teaming 1s the first operation that approaches precision, and the 


iality of the reaming affects very much the accuracy of lapping 


ter the rough-boring the piece is planed or milled practically all 


1 


bored 
thie 


the surfaces being measured from the center of 
ill hole After reaming both holes, for 
t part finish-planed or milled, being again located from the 
ter of small hole 


the 
these surfaces are 
In the reaming it is not necessary that the 
s be located with extreme accuracy with respect to the planed 
faces as enough stock is left on these to finish up, but the reame! 
ild leave the hole parallel round, straight, and smooth 


gy. 11 shows the set-up for reaming the large hol The smal 
has been finish-reamed and the piece is now trued up 
ring plugs which are expanded to fit snugly in each end of the 
hole Phe piece supported and held in the fixture below it 
has adjustable bearing surfaces so that the plugs merel) 
the work but carry no weight. The axis of the bushing in 


teady rest for the reamer, and the lathe spindle must be cor- 


I 


ind accurately 


I 
piugs n 


low ited with respect to the center line oft the 


reaming 


brik 


the small hole the set-up is identical with 
lescribed for the large hole, the centering plugs being adjusted 
| | large hole It Is evident. therefore. that the 


pDorer 
relative positions of the holes and their degree of paralle lism 


¢ 
in re 


depend on the parallelism of the reamer bar with respect to 
nter lines of both sets of plugs 
igs parallel to the rean 
macked head 


fter the hea 


The piece being aligned on 
ier bar, the reamer is constrained by 
proper AXIs, but not entirely sO 


Cs the ruide it is not controlled except by 


to cult 


d leay 


on its 


itsell 

) or more cuts are taken with wood-packed reamers of the 
hown in Figs. 12 and 13. The 
imer to that i smooth finish free of 
If defects were found in the 


greatest ¢ was taken with 
all but the 


as frequently 


are 
see it left 
cratches 


d, or if the reamer left s« ratches, one or more o 


steel, 


versize ream- 
re passed The first packed reamer leaves the large hole 
‘fin. or 0.018 in. under size, and the second or finish reame 
m 2.595 in. to 2.599 in. or 0.005 in. to 0.001 in. under the 


maximum. In actual practice the character of steel in 


s varied so greatly that it was found necessary to allow 


wine 


versizes, as this permitted rereaming to remove defects 


importance ol be ove 


a uniform and clean steel cannot 
zed where it is necessary to produce all holes to the same 
| ipping, as practiced, did not straighten a crooked hole 
to the extent later indicated, and as it is also a very slow 
on it is highly important that the hole come from the reamer 


l smooth 


; 


If it is not true it can only be partly straightened 

the lap, and if scratched or rough more metal must be left 
pping or it must be lapped oversize. 

In Fig. 11 the packed reamer head is seen leaving the guide and 


ter has not yet entered the hole. The plug is shown at A 


entered into the small hole. The piece has been moved 
~ in. toward the lathe headstock in order to show these 
| In operation it is forced to the rear until the bushing of 
the guide, which has a lead-packed end, is in contact with the reat 
nd of the piece and closes the hole, thus forming the oil channel. 
p . ‘ . 
u rd oil is fed through the pipe at B and passes through the 
ot thence into and through the hole and out the front end 
’ i tne tool. 
Small hole Large hole 
Rough Finish Rough Finish 
1.56 1.575 2.584 2.599 
rrev., in 0.025 0.025 0.025 0.025 
per min 30-40 30—40 30-40 30-40 
“tes ved, in 0.02 0.015 0.024 0.015 
pure lard pure lard pure lard pure lard 
oe ’ . . 
‘he wood-packed reamers were kept soaked in pure lard oil. 


guides in the steady rest were hardened and ground to 0.001 


packing was turned to 0.002 in. above diameter of the cutter. 


ENGINEERING , 
in. above the diameter of the steel followers and were a snug fit 
over the packed reamer heads hig 14 shows Corrie ot the more 


detailed characteristic 


s of one of the reamer blades 


\ttention has already been called to the importance of good 
reaming It Is necessary to select 4 steel ior the reametr hich 
holds Its edge and does not chip ol, as this may destroy i hole 


The blades must be ground with clearance and rake on the e 





ting edge, which are determined by experiment on the work, and 
the angles first given on the tool drawings may be used only as a 
7 7, or 
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preliminary guide. It was the practice to have one man specialize 
on grinding the blades and it cannot be said the practice was stand- 
ardized. The cutting edge was usually given a taper of 30 deg., 
but this angle was varied to suit depth of cut or hardness of steel 

An experienced man can usually tell by holding his hand on the 
reamer bar whether the tool is eutting well, and chips should be 
smooth and well formed. If these indicate the 
broken down it be immediately reground, 
edge at the beginning of the tapel carefully stoned 

Reaming should be 


cutting edge has 
must and the cutting 
a mark is invariably left 
after stopping, due to contraction of wood or other parts or sub- 
stitution of a new The reamer must never be drawn out 
while the machine is running this a spiral line. The 
reamer blades should be set by a specialist, who also sees to correct 


continuous since 
reamer 
iis leaves 
grinding and to oil stoning after grinding. 

Slag pockets are serious for several reasons: they may be 
deep to remove, or they may destroy the finish by breaking down 
the cutting edge and cause scratches 


too 


At the Singer Company’s shops the large 


and small holes were 
bored and reamed in two settings of the work, one for each hole 
For work on the small hole the piece was set in a fixture mounted 
on a 24-in. heavy-duty Pond lathe in somewhat the manner of the 
Rock Island method, and the boring and reaming tools drawn 
through in succession. They were guided at the beginning of the 
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Fixture FOR RovuGH-REAMING OPERATION 


cut in a manner also similar. These features, however, were dif- 
ferent: (a) No fly cutters were used, but the boring or rough- 
reaming was done with a reamer which required oil flow in a re- 
verse direction. This is the type of reamer above referred to as 
having been discarded by the arsenal, but it is here used with suc- 
cess. (b) The holes were finish-reamed in two fixtures and the rel- 
ative location of the holes with respect to each other would not 
seem to be so well controlled as by the Rock Island method, which 
mounts the piece on the locating plugs in the same fixture, but 
there are no data available to show whether this is true. 

At the Singer Company’s shops the large hole was bored and 
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reamed in a revolving fixture like that used for drilling. It was 


proposed to do this drilling in the same manner as for the small 
hole, but fixtures were never completed. 


LAPPING 


A. proper appreciation of the art of producing these holes with 
mirror-like surface cannot be obtained without some consideration 
of the steel characteristics. The ordinary run of steel, such, for 
example, as 8.A.E. No. 1035, will, after rough-machining and 
reduction to a cross-section suitable to take treatment, take a fine 
finish in a bored hole from reamer, broach, or grinding wheel. 
Whether it can be lapped and polished free from scratches is alto- 
gether another matter, as this depends upon its condition. 

If a mirror-like finish free from scratches is required at the end, 
it is clear we have a different problem. 
homogeneity is necessary. 


The utmost cleanness and 
Slag inclusions or oxides will show up 
in the final operations and the entire work be lost. Machinability 
must be good, as a small tear may be disastrous. 

The first problem thus appears in the selection of the steel. 
Ordnance gun steel is clean and quite machinable, but unless very 
varefully made it is not clean enough to give a mirror finish in lap- 
ping. It is probable that our steel makers during the war were 
somewhat skeptical as to the necessity of delivering a perfectly 
clean, soft steel. We know, however, that excellent and satisfac- 
tory steel can be produced by American processes when the require- 
ments are understood and fully accepted. 

Since for the lapping operation clean steel is fundamental, it is 
necessary to go into this at more length. Slag and other impurities 
are practically independent of the chemical composition of steels 
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which may be employed, and the amount of inclusions will depend 
upon furnace and pit practice. It is not so much a question of the 
kind of steel as it is of the care in manufacture. The electric 
furnace undoubtedly gives a very superior clean steel, but this is 
due largely to proper care and it cannot be concluded that the open 
hearth will not yield a steel equally clean. In fact, we know it 
can, and it remains for the steel buyer to decide which process is 
more likely to give him a steel free from inclusions. If the steel 
makers understand the requirements, either kind can meet them if 
the necessary precautions are taken, but in the open hearth greater 
care must be exercised and the electric furnace is probably surer. 
Both the Watertown and Rock Island Arsenals have had ex- 
tended experience in lapping, and have each reached definite con- 
clusions. The Rock Island Arsenal favors a nickel alloy steel 
made in the electric furnace, and very excellent results have been 
obtained with a steel of the following percentage composition: 


Carbon 0.30 to 0.40 
Manganese 0.50 to 0.80 
Sulphur less than 0.045 
1 aoe Ne ee less than 0.040 
RSS Pere es 0.15 to 0.35 
I tn aie onic elas eh ak iia wa Se 3.25 to 3.75 


The steel to be free from all slag inclusions, flakes or any lack of 
homogeneity, and heat-treated to give elastic limit of 65,000 Ib. 
per sq. in. It was found that this steel worked freely under the 
stone and took a high polish without the appearance of scratches 
or pockets due to soft spots. 

It may be noted here that the initial cost of the steel must not 
be given too much weight, for unsuitable steel is in the end very 
expensive, due to eventual rejections. Such 
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serious burden in our war manufacture. Too often we blamed the 
laps for scratches, when in reality the steel itself was the sourc 
of trouble, or the entrance of foreign particles of dust and steel. 

The Watertown Arsenal feels that the acid open hearth wil 
give steel as free from inclusions as the electric furnace with carefu 
control of melting practice and proper top and bottom discard 

It is not possible in the limits of this paper to discuss all sides « 
the steel question, nor is it desirable. 
clusions from our experience to date. 
we are fairly sure that: 

a The steel must be produced by the most careful furnac 
and pit practice 

b It must be thoroughly deoxidized, free from slag and inclu 
sions which produce scratches or pit marks in lapping 


But we can draw a few cor 
To secure the best result 
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ec The chemical composition may be such as to yield physical 
qualities desired under the heat treatment permissible 

d The heat treatment must be such as to produce great uni- 
formity in hardness and the desired physical properties. 

A few words regarding heat treatment are necessary. In dealing 
with forgings of large cross-section it is evident that the desired 
qualities can best be secured after rough-machining and boring. 
During the war it was necessary to heat-treat before rough-machin- 
ing, due to the lack of machine shops, with heat-treating facilities 
suitably located or available, to conditions of transportation, distri- 
bution of work, and various other influences. Basically it is much 
better to heat after reduction of the forging to nearly its final 
shape. 

After finish-reaming, finish-planing and milling certain surfaces, 
the piece goes to the lapping machine. It is not desired to present 
this machine as ideal; in fact, it has numerous defects. First of 
ill, horizontal lapping of cylinders is believed to be fundamentally 
wrong, since the gravity forces are constantly changing, as will be 
shown. In addition, the machines used were noisy and the recipro- 
cating weights unnecessarily large. It can only be said that vertical 
lapping required too much head room to permit it, and that these 
machines were the best obtainable at the time. 

Fig. 15 shows the machine rigged for lapping. The piece is held 
tationary in its fixture and the upper bar with the lap is recip- 
rocated by means of the traveling carriage as in a shaper. The 
lap cuts on both strokes and is rotated 30 deg. at each reversal. 
\s the stone is about 60 deg. wide it overlaps the preceding stroke 
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584 in. diam. for rough-ream 
Tolerance * 0.0005 in 


Woop-Packep Reamer Usep 1n LARGE 


Hoe 


599 in. for finish-ream; to 2.610 in 


to2 


no lines are left. 


The stroke is adjustable in length and the 
riage may be set to lap any section of the hole desired. 
lhe piece is slid on the fixture, the edges D and E, Fig. 7, resting 
\inst the vertical guiding surfaces of the fixture, and the surfaces 
nd H supporting the weight and fixing the holes in proper 
tical relation to the center line of the lap bar. 
here is a clearance of about 0.01 in. between the guides of the 
k and the vertical sides of the fixture, so it is manifest the hole 
‘t aligned very accurately with the center line of the lap bar. 
is evident that the hole thus partly guides the lap. In view 
e inevitable flexing of the long bar it is of no use to set up the 
with rigid accuracy, and the lap is therefore allowed to float 
comparative freedom in the hole, the more so the better. 
Ve must therefore say that the object of lapping is to improve 
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Fig. 15 Rock Istanp ArseENAL Type LAappING MACHINE 


the a curacy and finish of the reamed hole; hence it is ob 
the more accurate the reaming 
there will be to lap 


vious that 
and the better the finish, the less 
Working in good steel, 0.004 in. on diameter 
is enough to allow removal of reamer marks and leave a polished 
finish, but ordinarily more than this was left for lapping. 

Figs. 16 and 17 show details of the lapping heads and stones used. 
In the figures wood lap blocks are shown It was originally in- 
tended that the stones should be forced out by radial coiled springs, 
thus securing a uniform pressure in the hole, but this was aban- 
doned for the reason that a uniform pressure does not lap the hole 
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Ground to 1.56 in diam. for rough-ream: to 1.575 in. for finish-ream: and to 
1.585 in., 1.595 in. and 1.605 in. for Ist, 2d and 3d oversize ream Tolerance t 


0.0005 tn 


uniformly when the sections are of unequal hardness, and if there 
are small and large sections these remain respectively small and 
large. The stones were therefore assembled in the head and shims 
placed under them unfil they entered the hole snugly. 
were also added as the stones wore down. 


Shims 
3y this method the 
pressure is least on low spots, or if a spot is sof 
the pressure is automatically reduced. It was proposed to use 
heads with a taper adjustment, but these were never actually 
employed. 


and wears faster, 


After finish-reaming the holes were star-gaged 


and this record went to the lapping machine. 


to 0.0001 in. 
By experience it 
was determined that in a certain time the stones would remove a 
given amount of material, and it was possible for the gang boss to 
examine the record of gaging and direct so many minutes’ lapping 
on each piece, based on the amount of metal to be removed. A 
general rule was not altogether reliable for the final stages of lap- 
ping as there was not sufficient uniformity in the steel or in pressure 
of stones; and it was customary for the gang boss to determine the 
lapping constant for each piece after a preliminary lapping of about 
20 minutes and star gaging. This constant was then used to set 
the times required for further lapping required. 

It was seldom possible to obtain a round hole with a variation 
in size of less than 0.0005 in. without resorting to spot lapping. 
Means were provided for frequent star gaging upon call of the 
gang boss, and if the record showed small or large sections the 
stroke was adjusted by the gang boss to spot-lap the small diameter. 
In this way the total variation measured on diamaters would be 
made 0.0005 in. or less. Ordinarily this required about eight 
hours or more per piece. 
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Due to frequent oversize reaming to remove defects or reamer 
marks the pieces went to the lap with holes varying in size and the 
amount of lapping therefore varied, the practice being to continue 
lapping until a regular hole with good finish was obtained. 

As already indicated the steel used was not of a suitably uniform 
character to permit a standardized shop practice with resulting 
economy in time, and for this reason the question of steel has been 
emphasized. 

The important characteristic of the holes was roundness and 
this was obtained. They were not accurately straight in the sense 
of a straight edge. Accurate records have unfortunately not been 
taken on enough finished recuperators to permit a statement of the 
variation in straightness. Isolated measurements indicate some of 
the holes may have been bowed as much as 0.035 in. These were 
very bad ones and very unusual. An average good hole was straight 
within an error of 0.005 in. Of course this is far from straight in 
comparison with a straight edge, but for a small hole 5 ft. long the 
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Fic. 17 Deraits or Lappinc HEAD AND STONE Usep FoR SMALL HOoLe 
accuracy is good for quantity production and it probably can be 
improved under standardized conditions. 

The lapping head of type shown gave acceptable results but it 
is felt that it can be improved. Four stones instead of two might 
give better results. The method of adjusting the stone is slow. 
There should be a quick adjustment to suit the hole. In the end 
additional vent holes were drilled in the head to allow more free 
access of oil to the stones. 

A mixture of one-half kerosene and one-half pure lard oil was 
run to the lap through the hollow lap bar. An increase in the 
amount of kerosene gave greater cutting speed when desired. It 
is essential to circulate the oil through a filter and keep it very 
clean. 

It is evident that as the lap passes through the hole the pressure 
on the top and bottom varies as the overhung weight of the lap 
and bar varies. This actually tended to cause a variation in the 
size of the hole, but was corrected when necessary by spot-lapping. 
A nicely reamed hole requiring little lapping could be finished 
quickly before these variations would appear, but if poorly reamed 
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the lap would in extended use produce variations in diameter. 
Also in extended lapping there is a tendency to wear spots unequally, 
due to a difference in hardness. In other words, the lap does not 
straighten the hole except when spot-lapping is resorted to, and 
this should not be necessary; therefore the steel must be uniform 
and good reaming insisted upon. 

The pressure on the top and bottom is not the same nor is it 
the same as on the sides. It may seem that this would produce 
an elliptical hole, but it does not due to the fact that the diameter 
across the stones is enlarged by shims as the hole wears and the 
small diameter of the hole gets the most cutting each time this is 
done. The effect of this pressure due to weight is, however, to 
lower the center line of the entire hole, and it is also true that if the 
center line of the reamed hole is not lined up with the lap stroke, the 
axis of the hole will be shifted. 
tance of minimum lapping. 
per min. 
used. 


This again emphasizes the impor- 
The lapping speed was about 275 ft. 
The machine had a lower speed, but this was seldom 


LAPPING STONES 


The selection of suitable stones led to many weeks of experiment 
before the proper grain and grade could be determined. Abrasive 
stones of all the leading types were tried, with many peculiar 
results. As a very fine finish was sought, it may seem that the 
finest grain would be suitable. This was not true. A stone of 
grain 220 (the finest above the flour) would, for example, not give 
a finish, but in certain cases would stop cutting and burnish a 
streak. 

Carborundum 180G4 was found the best cutting stone in nearly 
all cases. This stone cut clean and smooth, and in many cases 
the finish lap or polish was given with it alone. Again, one stone 
would be replaced by a hard-maple block and the combination 
gave a fine polish. 

A gang boss was in charge of each six machines and this man 
learned by experience, from the appearance of the hole, which 
combination would most likely give the best finish. 

When 180G4 would not finish, a FFG4 was used either alone 
or in combination with a maple block. The two maple blocks 
were never used together as the tendency was to burnish in streaks 
and cutting action was necessary up to the end. 

It is necessary to keep the stones ground flat on the under side 
which lies against the shim, and to the correct radius on the curve. 
This was done by rubbing them on cast-iron lapping blocks, flat. 
or ground to radius, with kerosene and carborundum grit. This 
was done whenever a stone showed signs of glazing or cutting in 
spots. 

It cannot be assumed that stones in the same lot and grade cut 
just alike, and although presumably the same, differences in cutting 
were frequently noted. In this very fine work a variation in the 
hardness or the least irregularity in grain is quickly revealed by 
the appearance of the cut. 

A broken stone usually ruined the job, and this was the source 
of some loss. A wire center was used with success, but the stone 
generally used was not so made. The edges and corners of the 
stones must be well rounded to prevent chipping or scratching. 

It is well known that the appearance of a clean, bright tube 
for example, a gun barrel—is deceptive. The repeated reflection 
of light gives an exaggerated polish. The holes in this case gave 
the illusion of great brilliance, which was of course increased by 
bright artificial light or a bright sun. It is only by experience 
that one can form an idea of the actual condition of a hole. To fix 
a standard, all holes should be examined under the same kind ot 
light. This is preferably diffused daylight or diffused light from a 
ground bulb. The latter is more nearly constant. 

To examine the hole still more closely, a magnifying mirror set 
at 45 deg. and mounted so it can be inserted to any point desired 
will give a very good story of the interior. This should always be 
used in case of doubt or until the eye has learned to judge correctly 

In closing, it should be stated that the character of the steel on 
which these observations are all based must be noted, as a change in 
this alters other conditions. The forgings ran on the average: 0.50 
carbon, 0.65 manganese, and 0.30 silicon, with very low phos- 
phorus and sulphur. They were heat-treated to 50,000 Ib. elastic 
limit and about 100,000 Ib. tensile strength. 

















A New Method for Determining the Effect of 
Speed upon the Strength of Gear Teeth 


By WILFRED LEWIS,' PHILADELPHIA 


The strength of gear teeth as affected by their speed has been a mooted 
question for many years and is still qwaiting solution. Walker's rules pre- 
vailed for fifty years without any known foundation in experiments or 
analysis, the first analytical treatment of the subject being made by Oscar 
Lasche in 1899. Since then tRe experiments of Professor Marx in 1912 
pointed to higher values than were given by Walker, but disregarded the 
analytical work of Lasche which appears to have escaped the attention it 
deserved until translated and emphasized by Daniel Adamson in, 1916. 

Impressed by the force of Lasche’s analysis, C. H. Logue, in 1920, de- 
vised apparatus to measure. differentials in velocity ratios and computed 
.increment loads as related to mass and speed. His work was laid before 
the author at the suggestion of Mr. Adamson in the hope that the gear 
tester shown and described in theg] ransactions for 1914 might be utilized 
in checking up results obtained. The gear tester develops capabilities not 
originally contemplated in its construction and proves valuable both as an 
instrument for describing diagrams and as one for measuring exactly the 
relation of speed to pressure in the loss of initial load. 


HE strength of gear teeth as affected by their speed has been 

a mooted question for many years and various attempts have 

been made toward its solution, both experimentally and 
inalytically. From a paper on spur gearing by Daniel Adamson, 
read before the Institution of Mechanical Engineers in 1916, it 
ippears that Reuleaux gave in The Constructor permissibie stresses 
for wood, cast iron, and steel of 2544, 4240, and 14,112 Ib. per sq. 
in., respectively, at speeds not exceeding 100 ft. per min., which 
stresses he reduced to about half these values for a velocity of 
2500 ft. per min. 


This work was in the early sixties or thereabouts, and in 1868 
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R. Walker published some data which were embodied in a paper 
J. H. Cooper and published in the Journal of the Franklin 
titute in 1879. Here factors were given from 3 for slow speed 
thout shock to 14 for a speed of 40 ft. per sec. or 2400 ft. per 
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Nothing appears to show how these values were determined, 
in the author’s paper entitled Investigation of the Strength of 
r Teeth—read before the Engineers’ Club of Philadelphia in 
IS92—there was nothing he could find more authoritative than 
lker’s rules, which are worth restating for their 
ctness of application. Letting X breaking 
2000 P F;S = working load of tooth, lb.; P 
face of teeth, in., and M = factor of safety 
the following values of M: 


peed of wheel rim, ft 
alues of M 


( 


\\ simplicity and 


load of tooth, 
pitch of teeth, 
F X/S, Walker 
3 
4 


10 
6 


15 
Ss 


per sec 20 


10 


30 


3 


40) 
14 


Very slow speed without shock 


' Pres. Tabor Mfg. Co., Mem. Am.Soc.M.E. 
= ontributed by the Research Committee for presentation at the Annual 
‘iceting, New York, December 4 to 7, 1922, of Toe AMERICAN Society oF 
MECHANICAL ENGINEERS. All papers are subject to revision. 
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The effect of speed upon strength may then have been recog- 
nized as due to irregularities in forming and spacing the teeth, but 
the first attempt at an analytical solution of the problem appears 
to have been made by Oscar Lasche, of Berlin, in 1899. He con- 
sidered the variations in angular momentum caused by these . 
irregularities and demonstrated that the excess loads due to these 
variations are necessarily proportional to the square of the speed. 

To Walker’s rules as shown in diagram by Adamson and repro- 
duced in Fig. 1, another line has been added between the same 
limits to show the variation in load resulting from the use of the 
principle enunciated and demonstrated by Lasche 


Both lines run from the static load of 8000 lb. to the allowable 
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load of 1700 Ib. at 2400 ft. per min., and between these limits it 
will be seen that Lasche gives much higher values than Walker, 
whose factors for speed have been followed blindly for fifty years. 
Instead of showing reductions in strength proportional to the square 
of the speed, Walker shows greater reductions for small differences 
at slow speeds than for large differences at high speeds, and his loss 
in strength grows more nearly as the square root of the speed than 
as the speed squared. 

But although Lasche’s work in this direction has been generally 
commended and approved, very little progress has been made in 
the application of the principles he established. In 1912, how- 
ever, very elaborate experiments made by Professor Marx of Stan- 
ford University were reported, in which gears were broken under 
various loads and speeds ranging from slow start to 2000 ft. per 
min. The result of these experiments appear in Fig. 2, also bor- 
rowed from Adamson, to which another line has been added showing 
the working load between the same limits as it would appear ior 
9000 Ib. statie and for 3600 Ib. at 2000 ft 
Lasche. 

These curves are entirely different in character, that of Walker, 
which the author adopted reluctantly and tentatively in 1892, 
and that of Marx running toward the base line as an asymptote 
while those of Lasche plunge across it and put a definite limit to 
the speed, depending upon the static load allowable and the ac- 
curacy in construction of the teeth. Lasche’s curves of strength 
are parabolic and do not differ essentially from the curve of effective 
belt pull in the transmission of power, and it is evident that a 
curve for the power of gears would take the same parabolic form 
for belt power, reaching its maximum, as for a belt, at a certain 
speed. 

It is also apparent in these diagrams that, according to Lasche, 
Walker and Marx were not so far apart, Marx starting 1000 lb. 
higher and crossing the base line at 2600 ft. per min. against 2700 
for Walker. In fact, the Lasche lines of strength in Figs. 1 and 2 
are almost identical and help to reconcile the differences supposed 
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to exist between Walker and Marx. If we accept their extreme 
ralues and Lasche’s principle, we are led to believe that Walker 
was a close observer and founded his factors upon results obtained 
under extreme conditions, filling in between as seemed to him 
reasonable without attempting to prove the intermediate values. 

The question may well be asked how such careful experiments 
as those made by Professor Marx in 1912 seem to sustain, in prin- 
ciple at least, Walker’s ancient rule of thumb against the rational 
conclusions of Lasche; the answer to which calls for further investi- 
gation, and it is hoped that the new method here proposed will 
shed some light upon it. Breaking tests, the author believes, are 
misleading and should b2 discouraged for the simple reason that 
when a gear is broken under any given conditions as to load and 
speed, it is done for, and it becomes impossible to say what that 
gear would have shown under some other conditions. So also in 
regard to inaccuracies in forming and spacing, it is a matter of 
vital importance that these minute differences be noted in terms 
of the velocity ratio which they produce, and as nearly as may be 
under actual working conditions. 

In view of the difficulties attending the use of power sufficient 
to break heavy gears at high speeds, the author was tempted to 
design a new gear tester as shown and described in the Transac- 
tions of the Society for 1914, and afterward built for the University 
of Illinois in 1916. This was also intended to determine the effi- 
ciency and breaking strength of gears under various loads and 
speeds, but the war intervened and nothing has as yet been re- 
ported from its use. 

Here again the principle announced by Lasche was overlooked 
and its was not until the summer of 1920 that the author’s interest 

ras revived by a communication from Charles H. Logue, 
Mem. Am.Soc.M.E., to which attention isherecalled as being the first 
step forward in the application of Lasche’s principle since its im- 
portance was emphasized by Adamson in 1916. 

Mr. Logue proposed to produce mechanical diagrams showing 
in a magnified way the irregularities in velocity ratio for a pair of 
engaging gears, and from these diagrams to calculate the force of 
acceleration causing an increment load which, when deducted from 
the allowable static load, would give the allowable safe load at 
any speed. ° 

A pair of gears were mounted in bearings and a pair of disks on 
the gear shaft were connected by a wire, the tension in which caused 
pressure between the gear teeth. The disks of course bore the 
same relation to each other as the pitch circles of the gears, and 
as they turned with the teeth in action, irregularities in velocity 
ratio would cause more or less slack in the connecting wire, which 
was multiplied by an index finger. Readings were taken at suc- 
cessive points in the are of action and the variations in velocity 
were noted as the data needed in connection with mass to deter- 
mine the increment load at any speed. This apparatus was modi- 
fied and improved to give indicator diagrams on paper ribbons or 
on disks in a closed curve from which the increment load was cal- 
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culated, and at the suggestion of Mr. Adamson Mr. Logue 
very freely laid the whole matter before the author to dis- 
cover if possible whether the gear tester above referred to 
could be utilized in connection with his problem. So far 
as the diagrams were concerned, it occurred to the author 
at once that the gear tester was admirably adapted to their 
accurate production under conditions that could not be 
realized so well with any other form of apparatus, but it 
took all summer to observe that the same machine was 
equally available for the direct determination of decrement 
loads rather than increment loads and that it might be 
materially simplified withoug detriment a means for 
determining the effect of speed upon the strength of gear 
teeth. 


as 


| Referring to Fig. 3, the new gear tester is shown to 
‘| V. consist as before of a wide-faced pinion mounted in 
{| i bearings on a swing frame which carries a pair of engaging 
Ji— 


gears In telescoped shafts, the outer ends of which ean be 
twisted and locked together by a powerful friction clutch. 
The moment used in twisting is measured by a weighted 
lever, and this determines fhe load on the gear teeth acting 
in equal and opposite directions upon the wide-faced pinion. 
The friction clutch when tightened secures this load 
through the resilience of the telescoped shafts, whereas formerly the 
load on the teeth could be applied or released while running. 

A heavy belt pulley on the pinion shaft drives the gears thus 
loaded and the driving moment can be measured as before by a 
weigh beam or scales at a certain distance from the turning center 
of the swing frame in the axis of the pinion shaft. There will be a 
slight difference in pressure upon the test gears due to this driving 
moment, which can be easily determined. The belt pulley is 
driven by a variable-speed motor connected also to a tachometer 
and revolution counter as may be conveniently arranged, and in 
this way there is afforded a pair of gears engaging with a wide- 
faced pinion to run at any desired speed. 

Now it is evident that if the teeth are perfectly formed and 
spaced the gear wheels will run side by side in unison and that such 
irregularities as may exist will cause them to shift relatively to 
each other, thus gaining and Josing in speed and causing increments 
and decrements in the load carried on the teeth. 

So it occurred to the author, after seeing the results obtained 
by Mr. Logue, that this shifting of the gears could be made visible 
by suitable multiplying levers attached to them as shown in Fig. 
4 to actuate a scriber moved radially as they turned against a 
stationary receiving plate. To accomplish this result the secriber 
is mounted in a link between radius arms so centered as to form a 
Watt parallel motion and it is made to act under light spring 
pressure against a plate of smoked glass or photographic film by 
levers which multiply the differential movement of the test gears 
about 300 times. Although the Watt parallel motion is not quite 
perfect, it will be seen that between the limits to which it is here 
applied it is very simple, effective, and accurate. 

The diagrams 
rotation of the 
the multiplying 


made in this way require a very slow and steady 
pinion shaft to avoid undesirable momentum in 
levers and this is produced when desired by thi 
small motor M, Fig. 3, carried on a gear cover at the end of the 
pinion shaft. This motor is belted to a light shaft beneath, which 
engages a train of reduction gears to the heavy pinion shaft. But 
this train of gearing and all parts used in tracing a diagram are of 
course disconnected when the test gears are run at speed by the 
large belt pulley. 

If there were no irregularities in the gears the scriber would trac 
a perfect circle, but since absolute perfection is unattainable, the 
scriber will move in and out as it turns with the test gears and trac 
a line indicative of acceleration or retardation, which when inter- 
preted with reference to the masses involved will give the incre- 
ment or decrement in the load carried on the teeth at any speed 
The radial movement of the scriber will show the plus and minus 
displacements, the mean of which will form the basis for com- 
parisons, and it will be seen that the nearer the curve approaches 
to a radial line, the greater the intensity of change at that point 
Every tooth on both gears will appear for identification in the dia- 
gram and a pronounced irregularity can be located at once on th 
gears. 
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Here there is no attempt to produce an ideal trans- 
mission by means of friction disks or tapes against which 
irregularities measured. Each gear forms the basis of 
comparison for the irregularities of the other, and each is 
it or near its pitch point when the other is entering or 
breaking contact There is nothing to slip or stretch and 

is possible by reason of this positive connection to 


produce diagrams under light or full loads, a comparison 


are 


f which may reveal the effects of compression and elastic 
leformations, and it is possible that these effects may 
odify to some extent Lasche’s law of the speed squared 
the results hitherto obtained 
ome from the consideration and manipulation of very 


jut, however this mav be, 


inute quantities the multiplication of which may also 
ultiply unsuspected errors, and while working on this 


echanism the author endeavored to discove! some way 


a direct 
ntil convinced thi 


making measurement of the increment load 
was hopeless, and then, reflecting on 

e decrements entailed by increments as pointed out by 
Mr. Logue, it occurred to him that when the initial load 
disappeared with the break in tooth contact there would 
be a distinct change in the noise, after which he hit upon 
the better plan now presented of insulating the gears and 
ising an electric circuit to announce through telephone 
receivers when contact was broken with the pinion by 

ther or both gears. 

One or two dry cells as indicated in Fig. 3 are connected 
hy a wire, as shown, to the pinion shaft through which 
he current passes to the gear wheels in contact and divides 
in two branches, returning through telephone receivers in each 
branch to the opposite pole of the battery. The author submitted 
this suggestion to an electrical expert and was told to rest assured 
that the breaking of contact between the teeth would be announced 
by the receivers in no uncertain way, and that variations in pressure 

ight also be expected to make a noticeable change in the sound 

the running gears. 

So, having set up the desired initial load upon the teeth as ex- 
plained and taken a diagram on smoked glass to use for printing 
permanent record, the idea is to start the motor overhead and 
tch the tachometer while listening for a change in the sound of 

telephone receivers. When this occurs the speed is noted and 

know by observation the speed required to reduce the initial 
id to zero and presumably to increase the speed required to 
ible the initial load. But, while increments and decrements are 
essary counterparts in the maintenance of the initial or average 
id, they are not necessarily of equal intensity, because their 
rations may be different, and it is thought that the diagram will 
lp to establish the relation between increments and decrements 
iny given case. 
Having determined in this way the increment load for any given 
wed, it is believed that the result applies to the test gear when 
ning with a flywheel of infinite mass, or very nearly so; because 
test gears are substantially equal in mass and flywheel effect, 
i running as they do with a pinion whose pulley is a massive 
vheel, under conditions that impose substantially equal, oppo- 
, and simultaneous reactions upon the pinion, there is no reason 
iscribe much if any variation to the movement of the pinion, 
ch runs in consequence as though attached to a flywheel of 
nite mass. This may not be strictly true, but it is not far 
ng, and it is expected that the increment loads found in this 
by experiment can be used to standardize test gears in an 
lute way from which the increment loads between any two 
rs running together may be readily determined. For instance 
\000 ft. per min. we may find in one test gear an increment load 
1000 Ib., and in another at the same speed an increment load of 


; 


) Ib.; then when these gears run together the increment load 
1000 X 3000 a X b, 

omes - — 750 lb., or, in general J = ——— where 
1000 + 3000 a+b 


ud 6 are the absolute increment loads for two engaging gears at 
same speed, and J is the increment load for the same gears run- 
£¢ together. 
in this way it is proposed to check analysis by experiment and 
tablish upon an indisputable basis the effect of speed upon the 
trength of gear teeth. 


f 
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RECORDING 


HANISM FOR Use ON GEAR-TESTING MACHIN# 


The importance of better knowledge concerning the effect of 
speed upon the strength of gear teeth was recognized in December, 
1921, by the A.S.M.E. Research Committee and a Research Com- 
mittee on Gears was appointed by the Council of the Society, con- 
sisting of Messrs. Wilfred Lewis, Chairman; Karle Buckingham, 
Ralph E. Flanders, Arthur M. Greene, Jr., and Charles H. Logue, to 
which the following gentlemen have recently been added by the 
American Gear Manufacturers Association: F. E. McMullen, The 
Gleason Works, Rochester, N. Y., and E. W. Miller, The Fellows 
Gear Shaper Co., Springfield, Vt. A critical examination of the 
gear tester proposed is in progress and when all details have been 
satisfactorily arranged it is hoped that interest enough will be 
aroused in the project to provide funds for the construction of a 
machine with which a valuable series of experiments can be carried 
out, throwing light not only upon the effect of speed upon strength, 
but also upon friction and wear and other questions that may 
arise for solution. 


For the control of gear sounds, the prevention of the generation 
of noise has been found to be the only feasible method. Other 
methods, absorption and insulation, have met with slight success. 
Thus far the only way in which gears have been inspected for 
noise has been by ear. There has been no quantitative physical 
measurement of sounds. Sound indicators, which are usually 
resonators responding only to one pitch, are of little service in 
measuring gear noise. An indicator for this purpose should be of 
the non-selective type, such as the pressure vane which responds 
to the air pressure set up by the noise vibrations. 

The measurement of noises is not so difficult as the interpretation 
of the measurements. Surroundings have much to do with sounds. 
Results obtained with an indicator in one room would be lifferent 
than those in another room or out in the open, owing to the reflec- 
tion of sound vibrations from walls and objects. Also, the gears 
must be stripped, for if this were not done it would be impossible to 
determine whether the sounds were attributable to the gears, to 
the shaft in its bearings, 
framework. 

Noise cannot be measured in absolute units but relative measure- 
ments are possible, and from a commercial standpoint these are 
often all that is desired. All gears compared, however, must be 
tested under identical conditions, and the sound meter must be 
located in a calibrated room. Prof. Daniel L. Rich, in an address 
before the American Gear Manufacturers Association, Chicago, 
October 9-11, 1922. 


to the gear box, or to the supporting 











A New System of Helical Involute Gearing tor Use 
on Metal Planers 


By FORREST E. ¢ 


In this paper the author gives particulars of a system of helical gearing 
designed by him for use on metal planers, in which the directions of rotation 
and the helical angles of the several gears are so chosen as to counterbalance 
and minimize end thrust, advantage being taken at the same time of the end 
thrust to counterbalance the side thrust of the cutting tools. The tooth 
form adopted is an involute having a 14-deg. pressure angle, a pinion ad- 
dendum of 3/2 p in. and a pinion dedendum of 1/2 p in., p being the 
normal diametral pitch. The advantages of this form of tooth for the work 
in question are enumerated at length and dimensions of a pinion, gear and 
rack design according to the principles set forth in the paper are given in 
tabular form. 


if NHIS PAPER presents the engineering features of a system of 
helical involute gearing of special tooth form developed by 
The G. A. Gray Company, of Cincinnati, Ohio, to meet 
the peculiar conditions necessitated by metal-planer service. It is 
necessary that planer gears should have the following character- 
istics in order to give satisfactory service: 

a The gears must give smooth and uniform motion without 
impact, vibration, or chatter. If they do not do so, 
variations in the driving force, or in the speed of driving, 
will be transmitted to the table, causing it 
and produce chatter marks on the work 

When the gears wear, they must preserve their correct tooth 
form so that they will continue to give smooth and uni- 
form motion without chatter 

c It is necessary that the gearing have ample strength so that 
it will transmit the maximum force which can be applied 
by the source of power, without reaching the elastic 
limit of the tooth material 

The several gears must have such tooth forms and widths 
of face that they will run for a reasonable length of time 
without serious wear 

e Should there be wear of the bearings and shafts which would 

permit the gear centers to separate by a measurable 
amount, the tooth forms must be such that the gears will 
still give smooth and uniform motion 

f The tooth forms must be such that the teeth can be cor- 

rectly produced by an efficient and economical machining 
process. 
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DISADVANTAGES OF HERRINGBONE GEARS FOR PLANERS 


About two years ago it became the duty of the author to design 
a system of planer gearing embodying the above requirements. 
On account of requirements a and b, it was decided to use a complete 
train of helical or herringbone gearing, and on account of require- 
ments e and f, to use the involute tooth form. A study of a design 
using herringbone gearing showed that within the available limits 
of space this gearing would not have sufficient width of face to 
meet satisfactory requirements c and d. The herringbone gear 
necessitates either that right- and left-hand gears and pinions 
shall be machined separately and then fastened together in some 
way, or else that a sufficient space be left between the right- and 
left-hand teeth to permit the cutters to run out. The first ex- 
pedient is not only expensive but it gives a weak and unsatisfactory 
construction of the pinions. Furthermore, the design of a herring- 
bone rack on this plan offers great difficulties. The second ex- 
pedient makes it necessary to narrow the faces of the gears too 
much. 

A further objection to herringbone gearing for planers is the 
great practical difficulty of obtaining two helical gears of opposite 
hand but of exactly equal helical angle, pitch diameter, and pressure 





1 Chief Engineer, G. A. Gray Co. Mem. Am.Soc.M.E. 

Contributed by the Machine Shop Division for presentation at the 
Annual Meeting, New York, December 4 to 7, 1922, of THe AMERICAN 
Society oF MECHANICAL ENGINEERS, 29 West 39th Street, New York. 
Slightly abridged. All papers are subject to revision. 
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‘'\CINCINNATI, OHIO 
angle. A variation in any of these quantities in the two halves 
of either the gear or the pinion results in an unsatisfactory and 
“jumpy” action. 

Helical gearing having all the desirable qualities of herringbone 
gearing except freedom from end thrust, it occurred to the writer 
that the hands and helical angles of the several gears might be so 
arranged as to counterbalance and minimize the end thrust, and 
that advantage could be taken of the end thrust to counteract the 
side thrust of the cutting tools. It is usual in planer work to 
arrange the tools so that they will feed away from the operating 
position, commonly called the right-hand side of the planer. Also 
when a side head is used, it is most convenient and customary to 
use the right-hand side head. Consequently both the feeding 
pressure of the rail-head tools and the surfacing pressure of the 
side-head tool are usually such as to push the table away from the 
operating side of the machine. These conditions inhere at least 
90 per cent of the time in planer work. 

It is obvious that if the bull gear be made with a right-hand 
helix, its rotation during the cut will tend to draw the table toward 
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Fic. 1 ARRANGEMENT AND GENERAL PROPORTIONS OF THE GEAR TRAIN 


DEVISED BY THE AUTHOR FOR PLANER OPERATION 


pressure of the tools. Since this feeding pressure amounts, with 
usual forms of tools, to about one-tenth of the cutting pressure 
the helix angle of 5 deg. 40 min. was fixed upon as being a suitabl: 
helical angle for the bull gear and pinion, the end thrust produced 
by such a gear being approximately one-tenth of the driving force 

The remaining gears of the train: were made with helical angles 
of about 12 deg., the hands of the helices being so arranged that 
the end thrust transmitted from the bull gear to its pinion is dis 
tributed between the bull-pinion, intermediate, and pulley shafts, 
being greater in the case of the slow-moving shafts than in the 
case of the pulley shaft. Bronze thrust washers which are pro 
vided with oil by a system of forced lubrication, absorb these end 
thrusts. 


Enp Turust or HELICAL GEARING NoT OBJECTIONABLE IN 
PLANERS 


While there may be objections in certain types of machinery 
to the end thrust produced by helical gearing, these objections 
do not apply in the case of planers since the driving pressures 
and its associate end thrusts are relieved each time that the planer 
reverses, thus permitting complete reéstablishment of the oi 
film. That the end thrust in this design is not serious may be 
inferred from the fact that it is only about one-thirtieth of th: 
end thrust occurring at the end of the worm shaft in the Sellers 
type of planer drive which the Gray Company have been build- 
ing for over thirty years and which does not give trouble when 
working under thrust-bearing pressures of nearly one ton per squar: 
inch. 

The arrangement and general proportions of the train are show! 
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diagrammatically in Fig. 1. The feathered arrows show the diree- 
tion of motion of the tops of the gears during the cutting strok 
while the the 


upon the thrust washers 


arrow heads show pressure exerted by the gears 


n the 


Imperfe etions 
the work 


action of planer gearing produce a wav) 
chatter.” If the extrem 
depth of these waves from crest to trough is not than 0.0001 
in. the planer work will be flatter than can be produced by hand 


surface on known as 


~ geal 


more 


scraping, although the waves can be seen quite plainly under suit 
ible oblique illumination 
the 
waves may be from 0.0005 in 


With improperly designed, poorly cut, 
The 


deep and the work 


“washboard finish’ 
to O.OOL5S in 


will have to be hand scraped to a flat suriace ll a good job Is re 


or worn gearing, familiar appears 


quired The greater the depth of the waves, the greater the 
umount of metal which must be scraped away. The cost of this 
work is properly chargeable against the gearing which makes it 


necessary 


CHE Form or InvoturTe Toorn Apoprep ANb Its ADVANTAGES 


gn has rece ived more 
The form adopted is a 
with a pinion addendum 
and a pinion dedendum of 1/2p in., the 
rmal diametral pitch 


Consequently no portion of our gear d 
ireful attention than the tooth 
14'/, deg pressure-angle involute tooth 
3/2p in., 


form 
where p is 


The advantages of the tooth form adopt d are 
a The use of a short dedendum in the pinion teeth eliminates 
interference, which is a prolific source of trouble in all 
kinds of machine-tool gearing 
The strength of the pinions is increased about 40 per cent 


without using stub teeth or increasing the pressure angle 


This may be seen by comparing the tooth forms shown 
in Fig. 2 

The use of long addendum and short dedendum for the 
driving pinions shortens the angle of approach and 
lengthens the angle of recess. This type of tooth action 
is sometimes called “long follow through” and gives 


great smoothness of motion for the following enumerated 
reasons 
effect of tooth frie- 


1 During the angle of approach, the 


tion in causing vibration is cumulative, the friction 
increasing the effective pressure angle and the tooth 
pressure, which in turn increases the friction. This 


variation in the amount and 
During the 


friction reduces the 


exaggerates the periodis 


direction of the tooth pressures angle 


of recess the increase in 
the 
any vibrations produced by 


effects of 


eflective 


pressure angle and tooth pressure, thus damping 
variations in friction. The 
similar in a general 
flexible 


one in the case of 


these actions are way 


to those obtained by pushing a pole along a 
rough road in front of the 

approach, and dragging it after one in the case of the 
In the first of these cases the vibra- 


angle of 


angle of 
tion is very marked 
able 

2 The active portion of the tooth profile is removed 
from the that 
changes gradually, giving a smoother action 


recess 


In the second it is scare ly notice- 


base circle so the involute curvature 


w 


During the angle of recess there is less relative sliding 

than during the angle of approach, which reduces 

tooth wear. 

i The diameter of the pinions at the bottom of the teeth is 
increased, giving stronger pinion bodies 

e¢ The short dedendum avoids undercut or radial flanks with 
their attendant evils. 

order that the advantages of long-addendum drivers shall 

t be lost in the case of the bull gear working against the rack, 


t 


re af ; 

bull pinion, bull gear, and rack are of peculiar kinematic proper- 
{ rhe bull pinion is a long-addendum driver of 14'/: deg. 
pressure angle, and the bull gear, when meshing with the pinion, is 


‘ long-dedendum driven gear of the same pressure angle and cut 
with an exactly similar hob of opposite hand. When the bull 
gear meshes with the rack, however, it becomes a long-addendum 
river, the change being produced by appropriately reducing the 


’ 


pressure angle, the circular pitch, and the helical angle of the rack. 
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The bull VeH! ccordingl\ ha tw rit } errel ; 
associated with the bull pinion and the smaller on 
| ich piteh ¢ e |] own circular pitel d helical and re ire 
ingle Were it 1 r this design. 1 the ( | 
Peal ind ! ould or lr aul or tii ole ¢ ! ( 
the circu ( ire unfave e te n t Ol 
peculiar ¢ ction, however ( iC e foll lvar 
Tave 

a Th ll gear drives the 1 most ring gle « 

reces riving the advantages ireadv deseribe i! con- 


nection with the long-addendum pinio 


b The pressure angle of the bull sour nenine’ the rach theo- 
‘ illy only iwoutl s deg , and ts pl ictica duced 
f ! the tooth trictiol rreatly dimi ng the 
tendency to vertical vibration' arising from imperfect 
gear action oF variation in tooth friction § i & 
c The line of action of the force applied by the bull gear t 
the table of the planer being more nearly in the direction 
thie otion of the table Is mucl e « na 
? 
X 
4 
“\A 
\ ‘ < — 
A". 
I 2 : GRAY AND STANDARD Forms 
TEETH 
d Because of this very low pressure angle the tendency of 
the | ull gear to lift the table is only about half the usua 


amount,? making hold-down gibs and side-thrust bearings 
unnecessar} 


the low pressure angle the number of teeth in 
l whicl 


é Bec ause ol 


contact is greatly increased, confers the 
advantages 


1 The load per tooth is reduced in much greater 
tion than is the strength of the tooth, 


propor- 


so that the 


con- 
struction is actually stronger than would be the case 
with the larger pressure angle 

2 The 


ducing the 


effective lineal contact is greatl 


specific contact pressure and consequent 
wear 
Low 


FOR EMPLOYING A Fuuti-Leneru Tooru 


PRESSURE ANGLI 


REASONS AND A 


full- 


a tooth where the working depth is equal 


\ lew words ol discussion as to the reason tor choos oy the 
length tooth, that Is, 


to 2 divided by the diametral pitch, and also for choosing the low 
pressure angle, are in order. 

In the case of spur gears which have become slight worn, 
some wear occurs at the tips of the teeth and still more on the 
Continued on page 873 
i Gear chatter is caused by periodic variation in the amount and direction 
of the tooth pressure. Such variations when finally transmitted to the 
table rack have two components, one in the direction of motion and the other 
in a vertical direction. The first of these components is irmiess, the 


h 
second produces vertical movements of the table and work A | 
angle between the bull gear and table rack tends to eliminate thi 
vibration. 

2 In this connection the author desires to point out that conditions occa- 
sionally arise when a left-hand side head is being used or heavy roughing 
is being done by feeding the tools toward the operating side, that the end 
thrust of the bull gear adds to instead of counteracting the tool pressure. 
Under these unusual conditions the bull gear pushes the table against the 
right-hand surfaces of the ways. This tends to cause the table to lift 
However, the pressure angle of the bull gear in the Gray design is such that 
even under these unusual and unfavorable conditions the tendency of the 
table to lift is less than the tendency of a spur-geared table to lift under the 
most favorable circumstances 


w pressure 


Ss verti il 
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The Fuel Element in Energy Production Costs 


S. B. FLAGG,! NEW YORK, N. Y 


6 eae executives responsible for the operation of steam-electric 

public-utility properties have had a troublesome problem in 
their rising fuel costs during the last few years. Of the total cost 
of delivering a kilowatt-hour to the switchboard, fuel represents 
anywhere from 60 to 80 per cent, and this item has consequently 
been the one upon which has been concentrated the greatest effort 
to reduce production costs. It will be the purpose of the present 
discussion to point out some of the most important ways in which 
this fuel-cost item may be reduced. The opportunities for saving 
begin with the consideration of the location for the development 
and do not end until the last unit in the plant is dismantled or placed 
in reserve. 

If the station is to serve a city of some size located far from the 
source of fuel supply, the selection of site will frequently be deter- 
mined by the availability of condensing-water supplies. If, however, 
the community to be served is not at a great distance from these 
fuel sources, and particularly if the station is to feed into a trans- 
mission system’distributing energy to several communities, the se- 
lection of site may have a marked effect upon fuel costs. 

There may be possibility of drawing fuel from two or more com- 
petitive coal fields if the proper location is chosen, and in some cases 
it may be advisable to look forward to shifting from one of these to 
the other, even though the fuels may be of radically different char- 
acter. Nowadays, however, freight rates bear little relation to 
the length of haul, and sometimes the difference in rates applying 
to two sites only a mile or two apart may increase the cost of de- 
livered fuel by as much as 30 per cent and thus practically preclude 
the possibility of obtaining competitive fuel bids. 

There are cases where advantage may be taken of supplies of 
waste fuels, such as the so-called “river coal” in the streams flow- 
ing from the anthracite coal regions or the refuse from lumbering 
operations. If the supplies of such fuels are adequate to furnish 
the requirements of the station for a number of years and they 
may be purchased on favorable long-term contracts, this condition 
may prove the deciding factor. When combined with the supplies 
of waste fuel there is the possibility of eliminating common-carrier 
transportation from the source to the station, this is a further de- 
cided advantage. Occasionally a plant may be built near enough 
to a coal mine to secure this elimination of freight charges. In the 
last few years there has been much discussion about the generation 
of energy in large central stations located in the eastern coal re- 
gions, but one of the great obstacles has been to find adequate 
supplies of condensing water immediately adjacent to the mines. 
The very important bearing of site selection on fuel costs was well 
illustrated by a comparative study recently undertaken. Although 
the sites were only about 25 miles apart, the estimates showed the 
fuel cost per kilowatt-hour at one plant to be 1.5 mills lower than 
for a development at the other site. Assuming a peak load of 
30,000 kw. and an annual load factor of 60 per cent, this would 
mean an annual output of approximately 160,000,000 kw-hr., on 
which a saving of 1.5 mills per kw-hr. would amount to $240,000. 
Looking at the matter in a different way, the fixed or investment 
charges on such.a station would probably be around 5 mills, so 
that the estimated difference in fuel costs would, in so far as the 
effect upon energy cost is concerned, be equivalent to a 30 per 
cent saving in the investment at one site as compared with the 
other. 

Once the question of station site is settled and the problem is 
put up to the designing engineer, he, too, must keep fuel costs con- 
stantly in mind in developing the general plant layout as well as in 
determining what equipment shall be installed, for the decision will 
frequently depend upon the balance between decreased fuel ex- 
pense and increased fixed charges. or vice versa. This applies to 
the arrangements for coal and refuse handling, the selection of 
steam-generating equipment and prime movers, and even to the 
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choosing of auxiliaries. Flexibility in the boiler plant so as to per- 
mit taking advantage of changed fuel-market conditions may re- 
quire careful consideration. This is especially true in some locali- 
ties in the Middle West where it may pay to change from fuel oil 
to natural gas or from liquid or gaseous fuels to coal, sometimes 
for a period of only a number of months. 

A number of public-utility companies have decided to acquire and 
operate their own coal mines as a means of reducing their energy 
costs, one of the chief inducements being that their exceptionally 
uniform demand for fuel gives such mines a high “load factor.” 
This is readily apparent when we consider that mines in some 
sections of the country often average only about 200 working days 
per year and that coal properties have certain expenses which go on 
whether or not the mines are operating. Another advantage result- 
ing when the utility company produces its own fuel is that the 
quality and characteristics of the coal are subject to less variation, 
and this is a distinct advantage in the plant operation. 

If, as in the great majority of cases, the utility company does not 
control its source of fuel, there is the opportunity to reduce operat- 
ing costs by the judicious purchase of its supply, and executives 
have today a much more general realization of this fact than for- 
merly. The comparative values of different fuels as reflected 
in the fuel cost per kilowatt-hour are now much more carefully 
studied than formerly. Under some conditions a reduction of 1 
per cent in the ash content of the coal may be equivalent to a sav- 
ing of 25 cents or more per ton in the price of the coal, and this fact 
justifies not only careful thought in making contracts or purchases, 
but also in checking deliveries. Further use is made of delivery 
coal analyses in following up operating performance, for the station 
economy is now reported in B.t.u. per kw-hr. instead of pounds of 
coal per unit output. 

The marked growth of the plant-betterment work in public- 
utility organizations is largely on account of the importance of the 
fuel element in operating costs. As a consequence of these activi- 
ties and of the availability of improved boiler and stoker-equipment 
monthly operating reports, the results, being obtained today in some 
stations are better than were possible formerly under test conditions. 
For instance, the weekly or monthly boiler-refuse samples from some 
of the best-operated and most modern installations are showing as 
low as 10 per cent combustible in the dry refuse, whereas formerly 15 
per cent was considered excellent for test conditions. Likewise, gas 
analyses showing only 15 to 20 per cent excess air are being obtained 
in daily operation, and monthly average boiler-plant efficiencies 
close to 80 per cent. By careful study of station heat-balance con- 
ditions, of condenser and often of spray-pond operation, as well as 
the economical loading of equipment, the savings in boiler room and 
turbine room have in some cases reduced fuel consumption as much 
as 30 per cent. 

Finally the time comes when the boiler or surbine units in the 
station or even the station as a whole are placed in reserve or super- 
seded by something more efficient and usually of larger capacity. 
The demand for increased capacity may precipitate such a decision, 
but if not, the differences in fuel economy will bring it about. In 
fact, the rapid growth in the electrical loads of our utility plants, 
necessitating frequent extensions to existing generating facilities or 
the commencement of new developments, has been due in larg 
part to the unceasing efforts of the executives to improve fuel econ- 
omy and lower costs of production. As the reward of these efforts 
we see today the larger and most modern steam-electric stations 
producing a kilowatt-hour with the consumption of 18,000 to 19,000 
B.t.u. in the fuel, where formerly it required 50,000 B.t.u. or more 
and the end is not yet. With the continued improvement of 
efficiency in transmission of electrical energy we may expect 
greater centralization of energy generation, and far-sighted ex- 
ecutives are so shaping plans for development that they will bé 
able to meet the competition which this centralization may mak« 
possible. In the struggle to attain to this position the field of fue! 
economy in its broadest sense offers the greatest single opportunity 
at the present time. 
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Reheving Industry of Burden 


By WALLACE CLARK,' NEW YORK, N. Y 


Many manufacturing plants are today carrying a burden of idleness 
and waste because their capacity, which was increased during the war and 
the period of high prices immediately following, is in excess of present 
demands. This paper presents a general plan for lifting this burden, 
important features of which are distributing overhead expenses by the 
machine-rate method; keeping all equipment in use, even though it be 
necessary to reduce prices to secure orders; reducing manufacturing 
time; and lowering production costs, particularly by raising production 
standards and stimulating the interest of the workmen. 


MERICAN industry is at present carrying a heavy burden 
of unused buildings and equipment and of wasted time. 
Long before 1919 we had become an exporting nation and 
had increased the capacity of our manufacturing plants far beyond 
ur domestic needs. When the Muropean nations went to war we 
idded to our factories in order to provide them with munitions 
and food, and after our entrance into the war, the expansion was 
even greater. After the armistice the lure of high prices and big 
profits caused still further additions to plants and equipment, so 
that we are now greatly overequipped for our own needs, and there 
is no immediate prospect of a resumption of foreign trade. 
How, then, are manufacturing plants to be relieved of this bur- 
len of idleness and waste? 
First, by using all equipment 
Second, by doing work with as little waste as possible. 
In attempting to take the first step, it is necessary to begin by 
separating used from unused equipment. This separation need 
it be made physically, but it must be clear in the minds of the 
inagement, particularly those who have anything to do with 
sts and prices. 


Costs oF WORK AND IDLENESS 


Among manufacturers who are keeping abreast of the times it 
generally accepted that the best way to distribute overhead 
expense is by means of a machine rate.* Material which stands 
the floor of a shop is not affected by the investment in the equip- 
nt or the building, except possibly in the matter of protection 
m the weather. It is only when that material is worked on by 
en, machines, chemical processes, or in other ways that the in- 
tment in equipment or the expenses have any effect on it. The 
nt affects material only through machines; therefore the fair- 
method of distributing the plant expense is according to the 
e spent on the material by the various machines, that is, by 
ins of machine-hour rates.* 


rom an operating standpoint the overhead expense may be 

led into two parts: 

1 The cost of keeping equipment and having it ready for use 

2 The added cost when equipment is used. 

listributing this expense there are therefore two rates for each 

hine, an idle rate and a running rate. 

hese two machine rates provide a means for keeping costs of 
ness entirely separate from costs of work done. When a machine 
eing used, it is obvious that through its running rate the over- 
il is charged directly to the product; but when the machine is 

not running the overhead not being used and cannot be 

irged to the product because it has no effect on the product. 

ever, it may be charged to accounts which represent the rea- 

for the idleness. 


is 


In a machine shop, for instance, there 
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would be such idleness accounts as Lack of Help, Lack of Material, 

sack of Orders, Lack of Power, Repairs, and Lack of Tools. These 
expenses cannot be charged to the product, sO they must be kept 
separate and possibly absorbed in “profit and loss.’’ When the 
manager, superintendent, and, particularly, the foremen know the 
amount of out-of-pocket expense due to causes over which they 
have control, they will invariably 80 plan their work as to less¢ n 
this burden of idle equipment. 


Losses Dve To LAcK or ORDERS 


When the cost of maintaining equipment in idleness due to lack 


of orders is known, intelligent steps can be taken to reduce that loss 
The sales department will examine the situation and see what ad- 
vertising or soliciting can be done to bring in orders at profitable 
prices. If satisfactory results are not obtained, the price will be 


lowered to a point which will orders, provided that the 


price covers the expense incurred for material, direct labor, 
etc., in filling the orders. 


secure 
power, 
W hatever Is received above the material- 
labor-power cost will go toward reducing the losses caused by the 
idleness of machines. It is often possible to wipe out all the bur- 
den of idleness expense by quoting prices low enough to keep ma- 
chines running. 

However, if 


conditions are such that even in normal times there 
is no prospect 


of securing orders at a profit, there is no advantage 
in continuing to quote low prices. 


open: 


There are then two courses 


1 To develop new products which can be manufactured with 
this equipment and sold at prices which. will produce a 
profit 

2 To sell the equipment and use the space for the manufac- 
ture of some other product. 

Either course will remove what remains of the burden of unused 
equipment. During the last two years investors have come to 
realize that idle capital is frequently unable to secure any return, 
and they are inquiring into the cost of idle buildings and equipment, 
fixing the responsibility for their idleness, and insisting that every 
possible step be taken to make use of them. 


WASTE 


Going back to our second step toward relieving the burden 
that is, by doing work with as little waste as possible 
in industry may be traced to the waste of man’s time. But money 
is our medium of exchange for time, therefore wastes 
easily detected by investigations of costs. 


ELIMINATING 


all waste 
are most 
A comparison oO! actual 
costs of work done with ideal or standard costs will reveal the wastes 
and lead to their elimination. 

Great savings can be secured by simplifying the pr duct. reduc 
ing the number of varieties, and j 


manufacturing 
W herever pt ssil re ° 


in quantities 

One of the striking wastes in many plants is the unnecessarily 
large investment in inventories of raw material. work in process 
finished goods. 


inventory, 


and 
In order to maintain satisfactory control over an 
an accurate and up-to-date record of quantities in 
stores, of receipts, and of issues must be kept in the office of the 
stores department; order points must be so marked that when they 
are reached the office can be notified, its records checked, and the 
necessary orders for additional quantities placed. 
be kept in stores will depend on: 

1 The time required to replenish the supply, either by manu- 

facture or purchase 

2 The amount used during that time. 

A reduction in the time required to replenish the supply brings 
about a corresponding reduction in the inyentory. When material 
moves slowly through a plant or stands on the floor or on shelves 
waiting for a workman or for additional material, not only is the 
inventory of work in process increased but also that of finished 
goods, because a sufficient quantity of finished goods must be car- 
ried in stores to meet the sales during the time a new supply is 
being manufactured. The longer it takes to manufacture, the 


The amount to 
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more finished goods must be kept in stores and the heavier will be 
the burden of inventory. 
RepucING MANUFACTURING TIME 

In order to reduce the manufacturing time, that is, the time 
required for the material to move through the plant until it be- 
comes finished goods, the way must be cleared and the material 
kept moving. However, before the way can be cleared, a decision 
must be reached as to what work is to be done on this material. 
A written record must be made of the kind and quantity of material 
required, the operations to be performed, the machines on which the 
work can be done, the special tools or fixtures required, and the time 
which each operation will be reasonably expected to take. This 
information should be supplemented by detailed instructions as 
to how the work is to be done, either in the form of blueprinted 
shop drawings or typewritten instructions. 

These instructions should represent the best available knowledge 
in the plant as to the material and processes which will produce 
goods of the desired quality, and should be the combined knowledge 
of the foremen, workmen, engineering department, and the man- 
agement. When there is a difference of opinion as to methods, it 
is necessary for all of these departments to agree as to which method 
is best and rigidly adhere to this agreement until they are all 
convinced as to the wisdom of a change. 

When a decision has been reached as to the work to be done on 
an order, the way can be cleared through the plant; that is, mate- 
rial, special tools, and fixtures can be ordered, and the necessary 
time of machines and operators set aside. This, of course, can 
be done only when the management has a fairly complete knowl- 
edge of the capacity of the machines and operators, as well as 
knowledge of the time required to complete the work already in the 
plant. 

Orders can be then issued to the various foremen telling them 
what operations are to be done in each department, how, and when. 
There should not at any time be doubt in a foreman’s mind as to 
the comparative importance of the work ahead of him. 

When the foreman has before him the various orders to be worked 
on, it is necessary for him to so plan his work as to make the best 
possible use of his machines and men and yet get the orders out 
at the proper time. He will each day advise the management 
what he expects to do the following day and also report the things 
which he had been instructed to do but which he knows he will not 
be able to do, with the reasons why. In this way he keeps the 
management informed as to the progress he is making and the 
obstacles which prevent his progress. (It will be noted that this 
method places more responsibility on the foremen than has been 
usual in the strongly centralized organizations often identified 
with scientific management.) 

The plant management compares these records of work done 
received from the foremen with the plans which it has already 
made, in order to see that the material moves through the plant 
at the desired rate of speed. Whenever its progress is checked, 
the management is enabled to concentrate its attention on over- 
coming delays, which add a considerable weight to our industrial 
burden. 


LOWERING THE Cost OF PRODUCTION 


The part of the work of management described above, that is, 
keeping the work moving through the plant at a rapid pace, should 
be well organized before very much time is devoted to individual 
production, because the delays under the control of the management 
are usually much greater in extent than those under the control of 
individual workmen, and because improvements in the manage- 
ment will have an appreciable effect on the output of the workmen. 
It is only when the plant is properly organized that satisfactory 
standards of accomplishment can be formulated with which to 
compare actual production. Such a comparison, when made by 
the foreman himself, enables him to give the workman whatever 
help or instruction he may need in order to do his work in ac- 
cordance with the best knowledge in the plant. It is then time 
to investigate the processes themselves, to develop better methods 
and better equipment, and to teach the workmen how to use these 
new methods. 

Finally, the interest of the workmen themselves must be stimu- 
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lated. Those who dislike monotony must be provided with a ro- 
tation of work and an opportunity to develop their creative abili- 
ties; those who dislike learning new methods should have their 
interest aroused by the constant comparison of their production 
records with the standards and by receiving extra compensation 
for doing the work within the standard time.' 


LIFTING THE BURDEN 


This burden of idleness and waste can be lifted from the shoul- 
ders of manufacturers only by their own efforts. Each one must 
get at the facts in regard to his own plant, and he can check them 
up with a general plan such as is here presented. 

In order to use all equipment, he will 

1 Get costs of idleness 
2 Remove causes of idleness under the control of the plant 
management 
3 Reduce idleness due to lack of orders by 
a Advertising or soliciting 
b Lowering prices 
c Developing new products 
d Selling equipment. 
In order to do work with as little waste as possible, he will 
1 Simplify his product and reduce varieties 
2 Reduce inventories by: 
a Control of stores 
b Reducing manufacturing time. 
3 Lower the cost of production by: 
a Getting workmen to use available knowledge as to 
methods 
b Improving processes 
c Stimulating the interest of his workmen. 

When individual manufacturers have solved this problem for 
themselves, it will be found that the burden has been lifted from 
American industry. 


The executive who aspires to “sell” his institution, as an institu- 
tion, to the publie will concede that it is equally important, if not 
more so, to sell it to its employees. To make-men and women see 
that they are working not primarily to make dividends for other 
men and women but for an institution that is recognizedly of uni- 
versal service; and that through it their labor is promoting that 
service, is to apply one of the strongest possible antidotes to dis- 
content and strife. 

Various efforts are being made to sell concerns to those who work 
for them. What else are pensions, bonuses and group insurance? 
These all have their value—and a very practicai value. 

There is no denying the strength of the appeal made by wages, 
by hours, by working conditions. But there is another powerful 
appeal that too seldom is tried—the appeal that lies in the recogni- 
tion of each person connected with the concern as an individual 
not as merely a cog in the machine. It is small wonder that the 
man who is regarded by his employers as a cog comes to think of 
himself in the same light and to take no more interest in his work 
than a cog. 

There must be differences in responsibility and authority among 
those who comprise the personnel of a factory or store force; ther 
need be no difference in the dignity of their positions, nor gradua 
tions of the courtesy accorded them. This matter of courtes) 
is more vital to harmony and loyalty than is sometimes recognized 

That the selling of an institution is no idle dream, but a practica 
possibility, is proved by practically every newspaper. Newspape! 
men work overtime when it is necessary. simply for the glory and 
prestige of the paper, which to them is an entity, with a being 
and soul of its own. 

It will take time to put the institutional idea over among in 
dustrial organizations. But its success will usher in an era o 
peace, efficiency and prosperity in the industrial and commercia! 
world that will make the effort more than worth while.—C. P 
Bulkley, in Industrial Management, November, 1922, p. 279. 


1See Making Work Fascinating as the First Step Toward Reduction o! 
Waste, by Walter N. Polakov, MrecHANICAL ENGINEERING, November 
1921, p. 731. 


























Influence of Design on Cost of Operating Airplanes 


By ARCHIBALD BLACK,' GARDEN CITY, N. Y. 


The author discusses cost of operating commercial airplanes and en- 
deavors to clear up prevalent misunderstandings. Curves of operating 
cost for varying duration, speed, reserve horsepower, etc., are developed. 
Calculations are made to illustrate the impracticability of requiring twin- 
engined commercial airplanes to fly on one engine, and initial rate of 
«climb of 400 to 500 ft. in the first minute is proposed as the standard of 
safe performance. Air Mail Service costs are used to show that airplanes 
designed for commercial use and fully loaded can be operated at a total 
cost of from 0.030 to 0.032 cent per pound-mile or 6.5 cents per passenger 

mile, exclusive of the cost of obtaining the business. 


HIS paper has been prepared with the intention of exploding 
certain widely held fallacies regarding the performance for 
which commercial airplanes should be designed. It pre- 
ents the results of a study of the relation between designed per- 
rmance and unit operating cost for such airplanes. The data 
vere compiled by the former firm of A. & D. R. Black on work for 
its clients, and should be regarded as forming a qualitative rather 
than quantitative analysis. That is, the data given, while capable 
f general application to all types, will be slightly modified in the 
ise of machines radically different from the conventional type 
onsidered. 

[he most generally held erroneous ideas regarding commercial 

rplanes are probably the following: (1) That duration of flight of 
eight or even ten hours is practicable; (2) that speeds of 125 to 
130 m.p.h. or more are practicable; (3) that a twin-engined ma- 
chine should be capable of flying with one engine running; (4) 
that a factor of safety of eight or more is desirable; (5) that com- 
paratively high climbing ability is necessary and practicable; 
| (6) that very large airplanes are the most suitable for commer- 

|! use. While such notions are most common among those with- 
experience in the design or operation of airplanes, they have 
metimes been advanced by others who have less excuse. Prob- 

y this misunderstanding is due to the frequent practice of using 

r commercial work machines not suited to this purpose. 

(he presumption is made here that commercial airplanes are 
designed primarily for operation at a profit, so that operating cost 
and safety become the most vital considerations. When this work 
was started it was found possible to eliminate some duplication by 
basing many of the calculations upon a British report on the divi- 
sion of total weight of different airplanes.? Fig. 1 is reproduced 
rom this report with data on weights and horsepower added. 


Weriegnt Division vs. Size, Duration, AND SPEED 
a preliminary to consideration of the variation of unit opera- 
cost with size, duration, speed, etc., it becomes necessary to 
study the variation of net pay load with these elements. Figs. 1 
» 6 should be regarded merely as furnishing the data necessary for 
iter curves and may be passed over with little comment. They 
neluded here because of their value for reference. Each fig- 
ire shows the variations of pay load with other elements for a ser- 
airplanes similar in every respect except in the particular 
feature under consideration. It will be noted that in Fig. 1 the 
assumption is made that only wing weights vary appreciably with 
size and factor of safety. While not strictly correct, the error is 
light. 
_In Figs. 2 and 4 single Liberty-engined airplanes have been con- 
sidered, while in Figs. 3 and 5 those dealt with are twin Liberty- 
igined airplanes. Fig. 6 includes the two types. These machines 
may be regarded as typical of commercial airplanes. All correc- 
have already been made so that the net pay load can be read 
directly. The “theoretical number of passengers” scales are so 
marked because they indicate the number of passengers which the 
‘. Bes ae Aeronautical Engineer, Garden City, N. Y., Mem. Am. 
bis British Advisory Committee for Aeronautics, Reports and Memoranda 
NO. 676 
Pr by the Aeronautic Division for presentation at the Annual 
ing, New York, December 4 to 7, 1922, of Tue AMERICAN Society 
OF MecuanicaL ENGINEERS. All papers are subject to revision. 
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machine can actually lift. Other design considerations, particu- 
larly the size of the fuselage, may make it impracticable to accom- 
modate the full number. In Fig. 11, later, the assumption is made 
that twelve passengers is the limit for a machine of about 420 hp. 
and that this limit varies directly with the horsepower. This is 
somewhat arbitrary but is based upon experience and should be 
regarded as an ultimate limit. For ordinary practice, ten instead 
of twelve passengers should be taken as the present limit for this 
size of airplane. 
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OPERATING Cost 


Available data on the cost of operating commercial airplanes 
on a comprehensive scale are very limited and practically confined 
to the records of the U. 8. Air Mail Service. The author’s associa- 
tion with this organization as its consulting engineer some time 
ago gave him an opportunity to study it at close range and he 
feels satisfied that it may be regarded in every way as a commerical 
air line. Incidentally, it is incontestably the largest commercial 
air line in the world. Careful and fairly complete records have been 
kept of the cost of operating this service and the figures which they 
give form the most trustworthy information at present available. 
The allowance which has been made for interest on investment is 
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not complete. However, were it even doubled it would only in- 
crease the total cost 3.4 per cent, or, if trebled, 6.8 per cent, so the 
error is evidently within reasonable limits. It also appears rea- 
sonable to assume that this slight increase could be offset by cer- 
tain economies possible under private operation. 

The report of the Air Mail Service for the twelve months ending 
June 30, 1921, shows the average cost of operating its Liberty 
{20-hp.-engined airplanes to have been $71.13 per hour of flight.’ 
Fig. 7 shows graphically the actual division of this cost over the 
various items. In estimating cost of operation, in the absence of 
other data, the assumption has been made that the Air Mail figure 
is a fair average for 420-hp. machines and that it will vary directly 
with the engine horsepower. 


OPERATING Cost vs. DURATION 


We have heard some mention of operating airplanes through from 
York to Chicago without stop. This dis- 
ince Is about 700 miles in a straight line or 908 miles on the Penn- 
yivania Railroad. Along the course taken by an airplane it would 
be 750 to 800 miles owing to the impracticability of flying in a dead, 
traight line. The great increase in cost of making this flight by 
liminating the intermediate stop will be immediately evident 
m Fig. 8. This figure shows that the op rating cost per pound- 
ile or passenger-mile increases gradually with the duration or 
tance up to about 4 or 5 hours or 432 to 540 miles. Beyond this 
curve takes a rapid upward turn and the cost of operating ma- 
ines of over 6 hours’ duration becomes prohibitive. 
If we assume a 420-hp. airplane of the type described under the 
tion of Fig. 8, having 4 hours’ duration and factor of safety of 
the cost of operation becomes about 0.035 cent per pound-mile. 
Increasing this duration to 6 hours raises the cost to 0.049 cent or 
40 per cent. Doubling the duration, to safely make the New York- 
Chicago flight without a stop, raises the operating cost to 0.086 
cent per pound-mile, an increase of 146 per cent. The general 
conclusion to be drawn is that commercial airplanes of this size 
should not be designed for over 4 or 5 hours’ duration. 
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ing now Fig. 9 for larger machines, this effect is more pronounced 
and it becomes advisable to keep the designed duration even below 
4 hours, where possible. 


OPERATING Cost vs. Factor of SAFETY 

The importance of keeping the factor of safety as low as the con- 
ditions warrant is also very evident. Considering Fig. 8 again and 
increasing from 6 to 8 the factor of safety of the 420-hp., 4-hour- 
duration machine, the operating cost rises from 0.035 to 0.041 cent 
per pound-mile or 17 per cent. With the larger machine about the 
same increase takes place. However, the greater stability and 
lower maneuverability of the larger airplane permits some slight 
reduction of the factor of safety. In either case the necessity of 
keeping factors of safety within limits is apparent. 








824 


Operatine Cost vs. Speep, Ciimp, AND ResERVE HorsEPOWER 


The effects on operating cost of speed, climb, and reserve horse- 
power are considered together, as these factors are inseparable if 
the low or landing speed remains constant. As landing speed is 
usually fixed by ground conditions, ete., there appears to be no 
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reason for considering these variations separately. Fig. 10 shows 
the variation of climb and cost with speed, power loading, and re- 
serve horsepower for two series of freight airplanes. Speeds have 
been taken as at 5000 ft. altitude to provide a better comparison, 
as commercial flying will take place at altitudes close to this for 
safety reasons. With supercharged engines, however, higher al- 
titudes will probably be used because of the higher speeds thus 
made obtainable. 

Starting from the lower speeds the cost of operation rises steadily 
until about 105 or 110 m.p.h. is reached when a rapid upturn takes 
place, carrying this cost to prohibitive values for speeds above 110 
or 115 m.p.h. The effect of factor of safety is also noticeable, 
particularly at the higher speeds. It is important to note here 
that of all the curves presented in this paper, Figs. 10 and 11 are the 
most susceptible to modification when applied to radically different 
types of design. At the same time they may be taken to apply to 
present-day airplanes of good, conventional design. The only 
effect of extremely fine lines would be to raise slightly the critical 
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speed at which the cost becomes prohibitive. Against this possi- 
bility of refinement must be balanced the fact that the large fuselages 
necessary for commercial work place a limit on the reduction of 
head resistance. 

In determining the best operating speed a compromise must be 
effected between low speed with its low reserve horsepower and high 
speed with its high cost. At the top of Fig. 10 a scale of reserve 
horsepower will be noted. This was obtained by plotting climb 
against power loading and extending the curve down to the point 
where climb became negligible. The speed at which this occurred 
was taken as the speed corresponding to the machine at the lower 
end of the series and having no reserve horsepower. The reserve 
horsepower scale was then laid off from the loading. This scale 
is approximate because, among other items, it does not take pro 
peller efficiency into consideration. However, it is of value in 
furnishing a fair measure of what can be done with reduced engin: 
speeds. 

The necessity of keeping reserve horsepower down to reasonable 
limits is immediately evident. [Experience has shown that an ini- 
tial climbing speed of 400 to 500 ft. in the first minute is about the 
lowest consistent with safety, for operation from sea-level terri- 
tory. To provide a basis for comparison an initial climb of 500 ft 
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in the first minute is assumed to be satisfactory. This gives 4 
reserve horsepower of about 58 per cent and a high speed at 5000 ft 
of 106 m.p.h. while the operating cost for safety factor of 6 is 0.032 
cent per pound-mile for a 420-hp. machine or 0.034 cent per pound- 
mile for the 840-hp. machine. 

Flying on One out of Two Hngines. Let us assume that the twin- 
engined machine is required to fly on one of its engines. Reserve 
propeller horsepower of at least 100 per cent must be provided. 
With only one engine running the lower speed will cause a drop in 
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propeller efficiency from 80 per cent to about 70 or 75 per cent. 
Taking a propeller efficiency of 72.5 per cent, the reserve horsepower 
required (80 & 100) + 72.5 = 110 per cent. Con- 
sulting Fig. 10 we find that climb has increased to 980 ft. in the 
first minute, speed at 5000 ft. has increased to 120 m.p.h., and 
cost of operation to 0.089 cent per pound-mile. In other words, the 
machine under consideration has been taken right out of the com- 
mercial class and put into the military-fighter class, while its cost 
of operation has increased to 162 per cent over that of a rational 
commercial design. 

ven assuming the possibility of maintaining efficiency at 80 
per cent by using a variable-pitch propeller, the increase in operat- 
ing cost is still 118 per cent over normal. A study of Fig. 11 will 
show that the same results are obtained with the passenger machines. 
These figures should be sufficient to demonstrate the utter imprac- 
ticability of the requirement that twin-engined machines be designed 
to fly on one of their engines. It seems safe to say that the pro- 
hibitive operating cost resulting from enforcement of this require- 
ment would be sufficient to eliminate the possibility of developing 
commercial airplane transportation. 

Flying on Two out of Three Engines. If a three-engined machine 
is required to fly on two of its engines a minimum reserve propeller 
horsepower of 50 per cent is necessary. Assuming drop in pro- 
peller efficiency from 80 per cent to 75 per cent the required re- 
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serve horsepower of the engine becomes: (80 X 50) + 75 = 53.3 
per cent. This is about the reserve required to provide the climb 
hecessary for safe operation. It is thus evident that the require- 
_ of flying on two out of three engines is reasonable and prac- 
Icabie, 

Aside from landing speed the one element of paramount im- 
portance in determining the safety of commercial aircraft is its 
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initial climb rate of 400 to 500 ft. in the first minute has been found 
to be consistent with safety, no reason for increasing this is ap- 
parent. If, therefore, we are to write safety requirements for per- 
formance of commercial airplanes, the most logical measure to use 
would be their climbing speed. 


OPERATING Cost vs. SIZE OF MACHINE 


The curves of Fig. 12 are based upon calculations of machines 
of 250, 500, 1000, 2000, and 3000 sq. ft. wing area. Some arbitrary 
assumptions regarding the number of men in the respective crews 
were necessary and these numbers appear at the top of the graph. 

The form of these curves was a surprise to the author, the eco- 
nomical sizes being much lower than he had anticipated. They 
show marked economy for machines of the type under consideration 
in the size in which the wing area is about 500 to 600 sq. ft. This 
economical size would, of course, be changed somewhat were the 
performance of the series altered. The quick upturn of the cost 
curves for small sizes of machines is due to the constant allowance 
for weight of the pilot crowding out a larger percentage of the net 
pay load. The slight “hump” in the same curves at about 1000 
sq. ft. area is due to the allowance for a crew of two, while the grad- 
ual rise toward the larger machines is due to the increased struc- 
tural weight of the wings and to the allowance of three men for 
the crew. This increase can be modified somewhat by further 
refinement in design but an allowance corresponding to existing 
practice has already been made. To avoid the very laborious work 
of estimating in detail the investment and operating cost for each 
size the following assumptions have been made: (1) That the 
Air Mail cost applied directly to the 420-hp., 630-sq-ft. size; and 
(2) that the operating cost for other sizes varied directly with the 
size. In considering the question of size, some preference should 
be given to machines having more than one pilot. The added 
safety thus obtained makes it worth while to sacrifice some possible 
savings by reducing size. 


OPERATION Cost vs. LANDING SPEED 


No detailed study of the effect upon operating cost of varying 
the landing speed or low speed has been included. Landing speed 
being practically fixed by the field conditions to be met, very lit- 
tle variation is permissible when the design is being made. Con- 
sequently it appeared unnecessary to go into this effect as thor- 
oughly as into other features of performance. 

(Continued on page 849) 








Research Fundamental for Hudson Tunnel Design 


Design of Longest Vehicular Tunnel Requires Exhaustive Research to Determine Physiological 
Effects of Exhaust Gases and to Proportion Ducts and Orifices in Ventilation System 


; © ; - 
achievements in opening up new fields and basically revo- 
lutionizing old ones, has shown that the new ways of ap- 

plying materials have contributed mightily to the changes in modern 


4 NHE entire development of modern industry with its great 


to be 8300 ft. long, is designed to handle in excess of 2000 motor 
vehicles per hour, or more than 20 times as many as the London 
tunnels, where, it may be stated, atmospheric conditions are re- 
ported to be bad at times. 


There were three elements to be determined before a compre- 
hensive design of the ventilation system could be worked out 
First, it became necessary to determine the amount and compo- 
sition of exhaust gases from the motor-driven vehicles which were 
to pass through the tunnel at a known rate. The next problem 
was to find out what quantity, or rather percentage, of these ex- 
haust gases in air would be harmful to persons spending the time 
in the tunnel necessary to pass from one end to the other, taking 
into consideration various possible delays. With these two factors 
known, it became a simple mathematical problem to find out how 
much fresh air must be introduced into the tunnel to produce the 
dilution and render the exhaust harmless 
Finally, it was necessary to determine the complete design for 
adequate ventilation and,to be on the safe side, actually try it out 
before an irrevocable commitment was made to its use in the ac- 
tual structure. It was neither an easy nor a simple matter to ob- 
tain information on all these factors, but it was obtained, and 
American engineering may be justly proud that all the tests were 
a considerable degree 


economics, even more so perhaps than the three formerly well- 
recognized factors of production: land, labor and capital. Fur- 
ther, modern engineering has shown the absolute need of “knowing 
how” when an attempt is made to accomplish anything vastly 
bigger in size than has ever been tried before. Bridges have been 
built from time immemorial. Iron (latterly, steel) bridges have 
been common for a century, and yet failure was the result of the 
first two attempts at building the Quebec Bridge, an unprece- 
dentedly huge structure. Knowledge of the behavior of such 
enormous masses of material was lacking. There have been many 
other instances in which an increase in size unaccompanied by 
accurate knowledge has brought disaster. We recall the early 
failures of ore-carrying steel boats on the Great Lakes, which 
continued until proper ways of bracing and reinforcing them were 
There are many other such instances well known to the 


gases 


necessary 


found. 
engineering profession. 

In engineering design a lack of knowledge can be met in two ways. 
One, applied whenever possible, is to introduce what are known 
A more proper designation might be factors 


carried out in a scientific manner and with 


as factors of safety. 
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of precision in institutions located in this country, an largely with 
apparatus developed in America. 

A series of tests were carried out at the Pittsburgh Experiment 
Station of the Bureau of Mines in accordance with the progran 
the Chief Engineer of the Tunnel Commission. A number of pas- 
senger cars and various kinds of trucks and buses were tested both 
under summer and winter conditions on a level course and over vari- 
ous grades. The exhaust gases were carefully analyzed, and it was 
found that the percentage of carbon monoxide for all classes o! 
vehicles varies within wide limits and depends on a number of 
variables. The effect of carburetor adjustment is probably di- 
rectly or indirectly far greater than that of any other factor. It 
was also found that because of improper adjustment—sometliing 
quite common with the average automobile driver—there is an 
immense waste of gasoline from the resulting excessively rich 
mixtures. 

In the tests the average output of carbon monoxide for each class 
of motor vehicles under certain conditions was determined, and this 
together with a knowledge of the vehicle capacity of the tunnel gave 


of doubt or of ignorance. Another way is to analyze the unknown 
conditions and determine the facts relating to them. 

The method of handling the ventilation problem in the projected 
Interstate Tunnel under the Hudson River connecting New York 
and Jersey City is a fine example of the modern way of securing 
by rigorous research the fundamental facts for the solution of a 
big engineering problem, difficult not only because of the un- 
usual size of the undertaking but because there was a compara- 
tive lack of exact information as to the technical factors involved. 

In the first place, the tunnel is much larger than anything of the 
kind ever undertaken before. The only vehicular tunnels even 
approximately comparable to the Hudson River Tunnel are the 
Blackwall and the Rotherhithe tunnels under the Thames River 
in London. These have, however, an under-river length of only 
1221 and 1570 ft., respectively, and carry a traffic of less than 100 
motor vehicles each per hour, whereas the Hudson River Tunnel, 


Acknowledgment should be made for the assistance given in the prep- 
aration of this article to C. M. Holland, chief engineer, and Ole Singstad, 
assistant chief engineer, of the Interstate Tunnel Commission. 
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a fairly clear idea as to the maximum volume of toxic gases with 
which the ventilating engineer must reckon. 


PHYSIOLOGICAL Errects or Exuaustr GASES 


This part of the investigation was carried out at the Laboratory 
of the Bureau of Mines at Yale University with Yandell Henderson 
in charge. The Bureau of Mines had had considerable experience 

this kind of work as it had already undertaken studies which 
dealt with the use of traction engines in coal mines, the vitiation of 
air in small garages and coal mines, and the determination of 
standards for the vitiation consistent with safety. 

Prior to this investigation the standards of allowable air vitiation 
vith carbon monoxide had not been precisely defined. Dr. J. S. 
Haldane, in England, had investigated the question chiefly with 
reference to the safety of miners after mine explosions and fires, 
and his attention had accordingly been directed to the amount 
of carbon monoxide which would incapacitate or seriously incon- 
venience a man, rather than to those amounts which are compatible 
with complete comfort and efficiency. 

The simplest way to deal with this question would be to demand 
that the air in the tunnel be as pure as that of the city streets, with 
a standard of, say, not more than one part of carbon monoxide in 
10,000 parts of air. This standard would not be economical, 
however. 
Carbon monoxide when inhaled produces oxygen deficiency in 

body which leads to physiological results that vary with the 
length of exposure and the concentration of the gas. This latter, 
it may be stated, is commonly measured and expressed for purposes 
ventilation as one or more “parts” of this gas mixed with 10,000 
es as much air, one “part” being therefore one-hundredth of 
per cent of the atmosphere. 


rhe absorption of carbon monoxide by the hemoglobin of the 


blood proceeds at first at a very rapid rate but slows down as time 
g on, and the more carbon monoxide the blood absorbs the 
greater becomes the force with which this gas tends to diffuse out 
into the air, the condition gradually approaching a state of 
brium, though it is not certain to what extent it ever reaches 
\s a definite quantity for determination may be selected the 
required for an attainment of a percentage saturation of one- 
the equilibrium values. Thus, in an atmosphere containing 
parts of carbon monoxide for which the blood equilibrium 
it 28 per cent, the length of time that would be required for 
ood to become 14 per cent saturated, and so on for other con- 
centrations and percentages of saturation. 


e answer to this question is the principal practical contribution 
owledge that has been made. Experimentally it has been 
| that the time for attainment of half-equilibrium for persons 


g at rest and breathing concentrations of carbon monoxide 
1 7 per cent is never much less than one hour, and what is more, 


it been established experimentally and by analysis of reasonable 
ci ons that the vast majority of people who may travel through 
the tunnel under conditions of actual operation can be safely as- 
§ to fall within these limits. 

method of studying the effects of various concentrations of 
Ci monoxide which has been found to be the most reliable 
f iblishing standards of permissible vitiation of air is illustrated 
in 2, which shows a chamber of 226 cu. ft. capacity. The 
W ind door of this chamber are made gastight to such an ex- 
tent that it will hold any concentration of gas for a day without 
al ppreciable loss from diffusion through undiscovered leaks. 
A | hole in the door allows the hand of the man inside to be 
th out for the withdrawal of blood. 
; sured amounts of pure carbon monoxide were introduced 
int is chamber and in turn the members of the investigating 
st ud a few other persons spent periods of one hour therein after 
al 


ts of carbon monoxide from two to eight, and in one case ten, 
parts were introduced. While they sat and read most of the time, 
there were a sufficient number of activities, such as turning on the 
electric fan, standing up to look out of the window for a moment, 
opening and closing flasks to take air samples for later analysis, 
etc., to correspond fairly well with those of the driver of a car. 
Blood to the amount of 20 or 30 drops was drawn from a finger 
before the subject entered the chamber and 0.02 cc. were drawn 
im the middle of the period and at the end, and usually once or 
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twice during the three hours following the subject’s leaving the cham- 
ber. These blood samples were analyzed for carbon monoxide, 
in addition to which certain checks were used and other observations 
taken Of all signs and tests both in the experiments in the cham- 
ber and in other tests, the typical carbon-monoxide or oxygen- 
deficiency headache proved the most definite and reliable. It 
is a distinctly localized pain, usually frontal, throbbing, intensified 
by lying down or by exertion, and accompanied by certain effects, 
such as nausea, ete. 

As a result of these tests it was found that if at any point the 
concentration exceeds six parts of carbon monoxide in 10,000 of 
air, men doing hard work for even a short time will be unfavorably 
affected. A studv of the traffic conditions expected to obtain in 
the tunnel has shown that even slow-moving trucks, allowing 
for all possible ordinary delays, will pass through the tunnel in | 
than 45 min. and a degree of concentration has been determined 
which will provide not only complete safety but also an assurance 
of freedom from disagreeable effects due to the presence of carbon 
monoxide. There are, of course, other features of tunnel 
tion, for example, wind velocity, moisture, temperature, ete 


vontils 
Cltlila= 


’ 


CHAMBER OF 226 cv. Fr. Capacity Usep 1n StrupyinGc Errects 
oF VaRIoUs CONCENTRATIONS OF CARBON MONOXID! 

which have not been specially investigated in the present instance, 

but enough is known about them to permit intelligent design of 

the ventilation apparatus. 

One is strongly impressed with the thoroughness of the tests 
carried out in this connection. For example, in addition to tests 
in the small chamber described above which involved exact but 
rather artificial conditions, another series of tests were carried 
out with actual exhaust gas and under conditions as near as possible 
to those that will be encountered in the tunnel when completed. 
For this purpose a hip-roofed brick building 30 ft. by 30 ft. with 
walls 12 ft. high was erected. Its cubic capacity was approximately 
12,000 cu. ft. of air, which is about the volume of the vehicular 
tunnel required for two cars when the traffic is active. A Ford 
car was installed near the middle of this chamber with a dynamom- 
eter arrangement that permitted the engine of the car to run at 
a fair load and to expend the power in mixing the air in the chamber. 

In this chamber groups of a dozen or more persons at a time sat 
or moved about for periods of one hour. In addition to the staff 
of this investigation a number of students of the Yale Medical 
School, both men and women, served as subjects. After the tests 
the general condition and feeling of the subjects, particularly the 
occurrence or absence of headache, were noted and other obser- 
vations taken, proper gas analysis being carried on all the time. 
A few observations were also made on two horses, and dogs were 
subjected to high concentrations of gases, various gases besides 
carbon monoxide and exhaust gas being used for this purpose in 
order to obtain as extensive results as possible. 
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THE MECHANISM OF VENTILATION OF THE TUNNEL 


With the completion of tests at the Bureau of Mines Laboratory 
in Pittsburgh and the Physiological Laboratory at Yale University, 
the tunnel engineers had a fairly clear idea as to the problem that 
lay before them. From the number of cars for which the tunnel 
was designed and the volume and composition of gases found 
in the exhaust, the amount of toxic gases was known, while the Yale 
University tests established a standard for the permissible content 
of carbon monoxide and similar constituents in air. From this 
it was quite simple to determine the amounts of air per unit of time 
to be supplied to the tunnel in order to maintain the proper ventila- 
tion. In asmaller installation this would have ended the necessity 
for further investigation. In the present case, however, it became 
necessary to go a step further and determine such things as the 
coefficient of friction for flow of air in concrete ducts; the laws 
governing the flow of air in concrete ducts of uniform cross-section 
with the air leaving or entering in uniform quantities at uniform 
intervals; and finally the power losses in bends or elbows in concrete 
air ducts. This part of the work was conducted partly at the 
Bureau of Mines and partly in a special experimental plant at the 
University of Illinois, Urbana, Ill., under the direction of the 
Chief Engineer of the Commission or his representatives. 

Extensive tests carried out at the University of Illinois gave 
sufficient information as to the behavior of the air under the various 
desired conditions and permitted the derivation of equations for 
blowing or exhausting air through a duct in uniform quantities at 
uniform intervals. These made it possible to compute the air horse- 
power required. 

With the conclusion of these tests, what might be called the 
scientific foundations for the design were laid down. In view of 
its unusual size and the novelty of some of the elements involved, 
it was obviously desirable, if possible, to test out the relative 
merits of various methods of transverse or distributive ventilation, 
introducing fresh air through the bottom duct and exhausting 
through the top duct, and vice versa. Experiments were accord- 
ingly conducted in an experimental tunnel constructed in the room 
workings of a coal mine at Bruceton, Pa. (Fig. 2). The reason 
for constructing the experimental tunnel underground was to secure 
a location that would be free from atmospheric disturbances and 
to obtain data on the flow of heat through the walls of the tunnel. 

The tunnel had a driveway 8 ft. high by 9 ft. wide with con- 
tinuous air ducts above the ceiling and below the roadway. The 
ducts under the roadway and the walls of the driveway were of 
concrete construction. The tunnel was oval in plan, giving a road 
way length of 400 ft. 

The quantity of air was measured before entering the tunnel 
ducts and on leaving at two specially constructed air-measuring 
stations in the mine passages. Samples of the air were taken 
at various points in the tunnel driveway and thermocouples were 
installed to obtain the temperature of the incoming and outgoing 
air, the temperature of the tunnel atmosphere, and the rate of 
flow of heat through the tunnel walls. Smoke observations were 
made by means of an optical instrument and by the Ringlemann 
chart. Physiological data were taken by various means. 

Cars were run in the tunnel so as to give conditions as nearly 
as possible approaching those that would prevail in the Hudson 
tunnel and it was found that smoke in the tunnel atmosphere 
under ordinary operating conditions was not dense enough to in- 
terfere in any way with driving or comfort. It was also found that 
ventilating upward ‘with openings over the center of the roadway 
gave better results than exhausting through continuous slots in 
expansion chanibers located just under the ceiling at the two sides 
over the driveway: In downward ventilation better results were 
obtained by introducing the fresh air horizontally than by intro- 
ducing it at an angle of about 45 deg. through the expansion cham- 
bers. The tests demonstrated that with upward ventilation the 
exhaust gases cros:ed the breathing plane of persons using the tunnel 
but once, while with downward ventilation they crossed this plane 
twice. The chemical analyses of the tunnel atmosphere also showed 
& lower concentration of carbon monoxide at the breathing plane 
with the upward than with the downward ventilation. It was 
nom concluded that transverse upward ventilation is the proper 
method. 


Experiments in the concrete model duct and elbows, together 
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with the experiments in the experimental tunnel under actual 
operating conditions, have given sufficient data to determine the 
power required to operate the fans for ventilating the tunnel and 
indicate that the mechanical ventilation of the tunnel as planned 
is assured of success. 

The general plan of ventilation adopted is as follows: Blower 
fans located in buildings over the four shafts will supply the re- 
quired amount of fresh air to the main fresh-air duct located under 
the tunnel roadway. The air will then pass through flues to con- 
tinuous expansion chambers, one on each side of the roadway, 
thence through a continuous slot to the roadway. The air remains 
in the tunnel an average of 1'/2 min., during which time it slowly 
ascends from the roadway to the ceiling. Exhaust fans located 
in the same buildings with the blower fans will draw the vitiated 
air through ports in the ceiling and thence through the upper duct 
delivering it through stacks to the outer atmosphere. In this way 
fresh air will be supplied in the proper amount to all points through- 
out the tunnel. There will be no discomfort or danger from high 
velocity air currents and the exhaust gases will be quickly diluted 
and removed. , 

There is one feature in this work which deserves mention and that 
is the clear realization of the fundamental idea that the safet 
and even comfort of those riding in the tunnel must be carefully 
considered. 

Smoke and noxious gases, though of different character, hav: 
always been present in railroad tunnels, especially those of cor 
siderable length, and have made travel in them anything bu 
pleasant. When these tunnels were built, however, the idea « 
caring for the comfort of passengers to the extent of providing the: 
at all times with clean air had not yet been conceived. Thos 
who had to travel could not avoid riding through the tunnels, and 
whatever discomfort they experienced did not seem to affect t! 
business of the railroad companies. Had the Hudson Tunne! 
been built 25 years ago perhaps the same conditions would ha 
prevailed, and the question of ventilation would have been handled 
in some hurried and ineffective fashion. It is, therefore, wit! 
sincere pleasure that one records an enlightened attitude toward 
the design of public utilities in which an earnest effort is mac 
to provide decent atmospheric conditions. 


University Research 


From an engineer’s point of view it is essential that the univer- 
sities keep instruction as their great work—instruction of matricu- 
lated students and instruction of the far greater public outside 
the cloistered walls. 

There are two very good reasons why the faculty of a techni 
school should engage in research. In the first place, a true teacher 
is also a student—he is curious about the unknown. In the second 
place, the schools and their faculties must advance in order to hold 
their jobs. Abstruse science of yesterday is commonplace tech- 
nology of today. So if there were not more new things constant!) 
discovered, the engineering and scientific colleges would quick!) 
become trade schools. 

It seems agreed that investigation is necessary to the well-being 
of our schools. But what kind? We believe that the true scien- 
tific researcher does not select his problem from a scrap pile. [but 
with a background made up of thorough familiarity with the litera- 
ture of his specialty, an acquaintance with the principal workers 
in the field and the useful applications which have so far been made, 
he selects one of the broader problems that remain to be solved 
and attacks the matter with a quite disinterested perspective. He 
throws all the resources he can bring to bear into the search, nd 
in time, perhaps years, reaches a solution—or at any rate it becomes 
known that he is very well informed in that particular branch 
Then with the advantage of this position, he is able to give the 
public the maximum amount of seasoned, correct advice with the 
least amount of distraction from his ordered routine. And that’s 
the only kind of advice he will attempt to give. It is more than 
doubtful that this eminent and influential position could ever be 
reached by a university faculty that devoted itself to commercial 
research—which is time-consuming, but rarely broad and never 
disinterested. (Chemical and Metallurgical Engineering, vol. 27, 


no. 15, Oct. 11, 1922, p. 725) 












































SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


The New Paris High-Pressure High-Temperature Central Station 


| URING the past few months the technical press in the power BOILER-ROOM EQUIPMENT’ 
» ° . . Doubl yl 
field has given much attention to the new Gennevilliers central ihe eee Ae 
station which is now in partial operation carrying a portion of the tirlis B.& W. Tota 
. . . . “1: . . . Number of boilers to be installed at once ] 
electrical load of the city of Paris. This station, which will hav . 4 
an ultimate capacity of 320,000 kw., is designed with the ruling  !t'mate number of boilers, various possibilitic s 
1 that economy in fuel is imperative. To achieve this the Maximum allowable steam pressure, Ib. per 
s - ° . M imum tota tea temperature 1 fahr 
French engineers decided on turbines operating at a pressure of anaes sien 
313 lb. gage and with a superheat of 280 deg. fahr. at the throttle Boiler Dimensions a» 
The design of the plant is accordingly novel and interesting Deock 
A complete description of the plant by Col. Ernest Mercier, was Heating surface , 6K 
. . y superheater irfa f { ° 
given in a pamphlet published this year by the Revue Industrielle yi-pNomirce wate oo a HA Y 
of Paris. The illustrations on this and following pages are taken it-preheater surfa j. ft 19,3 fi 
, ar ya Overall dimensiot 
from this account. Other descriptions of this station are given in Width of fac 1. son 
in the following journals: Length 7 ft., Din. 2 
: Height from boiler-root floor to C.L. of highest 
» » ‘ . = team drum On ft 7 te 21 ft 
The Engine r. vol. 134, nos 3480, 3451 and 3482 Sept 8S. | , Volume of water at normal water level, cu. ft 2 Be KS 
99 1922 pp 949 943 270 979 204 lume of steam at normal water level, cu. ft 7{ s 
_— a — a tein: tpegteeee Ratio volume of water to volume of steam 1.0 2.3 
Génie C il. vol SI. no. |. Julv l, 1922. pp 1-13 Volume of water per t. of heating surface, « ft 0.127 0 00 
Industrie Electrique, vol. 31, no. 722, July 25, 1922, pp. 265-276, “4gm Buaramteess our 132,00 88,00 
Power, vol. 56, nos. 5 and 7, Aug. 1 and 15, 1922, pp 156-162, Lb. per hour per it. heating surface (norma s 6.1 
999 99 Maximum two-hour rate, lt per hour 176,000 116. 00% 
202-200 Lb. per hr. per sq. {t. heating surface (maximun 7.79 & 12 
ectrical World, vol. 80, no. 6, Aug. 5, 1922, pp. 264-270 
Crate Cnraracter 
tirling boiler Riley nderfeed 36-retort mechanical stok« wo 
Costs 1S retorts each. fed from two firing aisles, and discharging the ash in the cent 
Total grate surface per boiler, 660 sq. ft 
Babcock and W x boiler B. & W. chain-grate stoker in four sectior ich 
e pamphlet referred to, ( olonel Mercier. who Was responsible 15 ft. long by 6 ft. 7 wide, equipped for forced draft 
° - Total grate surface per boiler, 394 sq. ft 
for the design of the plant, gives the following statement as to costs moe 
1) to the thorough study of all questions and due to the rigorous super DRAFT EQUIPMENT AND COMBI TION GUARANTEES 
ull expenditures, including the value of the grounds and that part A. Stack 
of t financing charges attributable to the generat » stat the cost of Number and type of stacks: 6 convergent-divergent, Pratt type 
nan ig imrges a utadic ) e@ generating tTavIon, 1€ CO 0 § stacks serving the Stirling boiler the B & W 
tion, based upon the first 200,000 kw. installed, will be slightly under 1 stack for 2 Stirling or 4 B. & W 
GOK ines per installed kilowatt . Steck dlaasten Stirling Boiler ' W. Boil 
the installation of units Nos. 6 and 7, the total power then being Height (total 121 ft 121 ft 
28 kw., the cost per installed kilowatt will have decreased to 530 francs Base (rectangular 13 ft. 9im x T2tt.. 4 i 15 ft., Lin. x 13 ft., 9 
T tter figure is based upon the supposition that the price of land, the , rete spre ™ (it., ot 
$. Induced-draft fans 
cost xtensions, docks and labor remain the same as at present, and that Pea i io on stack 
t truction of the station, as it is actually built, will allow the placing Drive: Direct-current, adjustable-speed motor 
xth unit without any addition to the present structure Rated capacity of motors: On Stirling boiler stack 120 by 
: | : , ' On B. & W. boiler stack 150 hy 
oal was to construct a station at the prewar price regardless of 
ind expensive apparatus decided upon varantet 
Assuming Lower heating value of coal, 12,600 B.t.u. per lt Pemperatur 
: P of outside air, 61 deg. fahr Barometric pressure, standard Temperature of 
| following facts regarding the station sare taken from the gases entering the induced-draft fan 284 deg. fahr CO: content of gases 
PS entering the induced-draft fan ll per cent Forced-draft fans operatin at 
a t given in Power, of August 1, 1922 their normal rate 
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Fic. 2 40,000-Kw. 


Stirling-Boiler Stack B. & W.-Boiler Stack 
Serving 2 Boilers or Serving 4 Boilers or 


1,320 Sq. Ft. of Grate 1.576 Sq. Ft. of Grate 


Draft at base of stack Natural 0.9 in. 1.97 in. Natural 0.9 in. 1.97 in. 
Combustion rate 

Lb. per hour 23,100 31,900 46,200 30,400 41,400 60,700 

Lb. per hour per sq. ft. 

of grate ai buss 17.5 24.2 35 19.3 26.3 38.5 

Speed of fans, r.p.m 

No. 1 P 0 335 430 0 305 385 

No. 2 0 0 430 0 0 385 
Power consumption of fans 

eee Se 0 44 88 0 55 110 

PPO. Ws Ma kntaccddesnnes 0 0 88 0 0 110 
Under the foregoing conditions, but with the forced-draft fans shut down, the 


induced-draft equipment alone will supply a draft of 2.36 in. with the expenditure 
of 170 hp. on each of the B. & W. stack motors, and 132 hp. on each of the Stirling 
stack motors. 


C. Forced-draft fans: Stirling Boiler B. & W. Boiler 
Number of fans per boiler. 4 2 
Ere eee eee Direct-current adjustable-speed motors 
Rated capacity of motors , 60 hp. 80 hp 
Output, Power Output, Power 
cu. ft cons’n, Speed, cu.ft. cons’n, Speed, 
Fan characteristics per hr. hp. r.p.m._ per hr hp. r.p.m, 
Normal rate—5.9 in. draft. 1,760,000 43 870 2,380,000 58 745 
Ov erload —7.1 in. draft. 1,980,000 60 955 2,650,000 80 820 
TURBINE-ROOM EQUIPMENT 
Number of Generating Units: 
I I kT a ee ae ie 5 
i oka bik Lanna beced Oe raahe igre eeuns 8 
Capacity of Generating oe at 80 per cent Power Factor: 
er Ts oa ec hs eeddbabadbwavessbucbewseueane 30,000 
Full load (maximum pe nuons), kw.. COSAPSSAON CONOR SEROESE 6. 40,000 
Maximum overload (2 hours), _~ E pealepecnton Aaa eg pete ia 45,000 
All the units are practically identical, and the rotors are interchange able. 
Characteristics of the Units: 
TM sec oed Gus cain cute ae 6 tkke CSE Godda eek ee Cee 1,500 
i hee ca AN baw ca kck cles dad kin 2b de webs ehh ee weenie 50 
NG ik da chr ead hs a cin lb RAE alec on ae ae 6,000 
ee Osc aktarn ea wavs Cake. 246e6esS00e dadadaereséase® 313 
ee eee eee 705 





TurBo-GENERATOR, 

















ELEVATION 


Type of Turbines: Simple impulse Zoelly type, straight single-flow, with 10 pres 


sure stages, each consisting of one velocity stage Two bleeder connections, one 
from 7th and one from 8th stages, by which steam is extracted for feedwater 
heating. 

Mean diameter of first 7 wheels, 6 ft., 64/«¢ in. 

Mean diameter of last 3 wheels, 9 ft., 2 in 


Length of blades of last stage, 22'/2 in 

Lubricating-oil pressure, 10.7 Ib. per sq. in. 

Oil pressure for valve operation, 55 to 70 Ib. per sq. in 

Capacity of lubricating oil pump, 400 gal. per min 
Turbine regulation, throttling. 


GUARANTEED TURBINE STEAM CONSUMPTION WITHOUT BLEEDING 


Load, Consumption, 
Kilowatts Lb. per Kw-Hr 
40.000 9.52 
30,000 9.46 
20,000 9.0 
10,000 11 .¢ 


CONDENSING EQUIPMENT 


The main condensers are identical for all units, all single-pass 
Condensing surface. 37.650 sq. ft. 0.94 sq. ft. per kw. 
Diameter of tubes: Inside, in............... a ici 0.787 
ON ee 0.566 
Circulating pumps: 2 per unit, one being a spare; 
Capacity 30,000 gal. per min. 
Type, single-stage centrifugal 
Drive: Electric for regular service; duplex (electric and steam 
turbine with reduction gears) for the spare 
Condensate pumps: 2 per reg = pe one being a spare 
Coencity. 7 20 gal. per min 
Type, 2 stage centrifugal; 
Drive, electric for both sets 
Air extraction: 4 ejectors per condenser, 2 being spares. 
Rated output at 225 lb. steam pressure. 
SUMMARY OF STATION DESIGN CONSTANTS 
Steam Conditions at Throttle 
ete Se ei Ae L ieata ak ewows ede 313 
2. Total temperature deg DN hd ee a See eT 709 
3. Superheat, deg. fahr........ aa res Ai iat iia il ra a ager ae ae 


Boiler Room Rs 
4. Sq. ft. of boiler heating surface per kilowatt station capacity.......... 1.25 
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Babcock 
Stirling & Wilcox 
5. Sq. ft. of heating surface per sq. [t. of grate 34.3 36.3 
6. Cu. ft. of combustion space per sq. ft. of grate 2.08 7.8 
7 Sq. ft. of superheater surface per sq. ft. of heating 
surtace 0.476 0.57% 
8. Sq.ft. of economizer surface per sq. ft. of heating 
surface joe 0.572 0.602 
9. Sq.ft. of air-preheating surface per sq. ft. of heat 
ing surface , 0.857 0.844 
10. Cu. ft. of water per cu. ft. steam in boilers 3.24 2.2 
1] Cu. ft. of water in boilers per sq. ft. of heating 
surface ee 0.127 0.090 
a 12. Forced-draft fan-motor output per sq. ft. grate 
~ horsepower; normal rate of firing 0.261 0.204 
. Do., 2-hour overload 0.364 0.406 
f=] 13 Induced-draft fan-motor output per sq. ft. grate 
de horsepower; normal rate of firing 0.033 0.035 
MACHINES 35,000K9¢ 1¥" ; Do., 2-hour overload 0.133 0.140 
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ee a + capacity : 041 
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~~ Short Abstracts of the Month 





AERONAUTICS 


ZePPELIN-DORNIER AIRPLANE WITH INCLINED Axis. Abstract 
from a British patent granted to the German Zeppelin Works and 
Dornier, describing an airplane so designed that it can take off 
and land in a small space. The axis of the machine forms an angle 
a of substantially 45 deg. with the horizontal. The axis C of the 
propeller forms the angle 8 with the axis A. It has an even greater 
inclination with regard to the horizontal than the axis of the mono- 
plane. The tail has 
the usual runner D 
and, further, a hook- 
shaped braking spur 
E, by means of which 
the tail end of the 
machine can be re- 
tained on the ground 
at the start or at the 
landing. The braking 
spur is adapted to be 
pulled in from the 
pilot’s seat by means 
of a pull rope, which 
ZEPPELIN-DORNIER AIRPLANE WITH is not illustrated. 

INCLINED Axis The invention can be 

applied to any type of 

airplane, but it is preferably designed to be used with monoplanes. 

(British patent no. 16,948. Patent Office Journal, Aug. 8, 1922. 

Compare The Engineer, vol. 134, no. 3483, Sept. 29, 1922, pp. 341, 
1 fig., d) 





Fig. 1 


AIRPLANE CRASHES IN THE U. 8S. Army Arr Service Durina 
1918 anp 1919. A total of 1250 reports of crashes were received 
from the various flying fields covering a period from the beginning 
of the war up to January 1, 1920, and the present investigation 
analyzes these reports in various ways. From these reports it 
would appear that bad landing was responsible for a little more 
than 45 per cent of the total accidents reported. 

On the other hand, as regards the extent of injuries to pilots, a 
little more than one crash out of ten proved fatal, while in 807 
out of the 1250 crashes the pilot was uninjured. To bad judgment 
are ascribed 47.52 per cent of the total crashes and to engine trouble, 
21 per cent. 

It would not appear that the age of the flier, hours of dual in- 
struction received or experience in sole flying has any clear bearing 
on the number of crashes. As regards weather conditions, the 
figures themselves are not illuminating as 1092 out of a total of 
1250 crashes occurred in fair weather, which is, however, probably 
due to the fact that most of the flying was also done in fair 
weather. 

Taking up the question of age and its possible bearing on the cool 
judgment and resourcefulness so necessary in the case of a flier, 
it is interesting to note that the percentage of crashes attributed to 
bad judgment on the part of the pilot shows a steady decline as 
the tabulation proceeds from the young pilot of 18 or 20 to the 
more mature flier of 30 to 35 years of age. In reverse ratio are the 
percentages of crashes listed as unavoidable, which show that 
while only 12.08 per cent of all crashes occur among pilots from 
18 to 20 years of age, more than twice as many (26.81 per cent) 
happen to those from 27 to 30 years of age. 

In basing a conclusion on a table in the original article that age 
might have a tendency to promote prudence and carefulness in a 
pilot, and assuming that the ranking of pilots to a large extent 
followed their experience and natural ability as fliers, one would 
expect to find the percentage of crashes due to bad judgment on 
the part of the pilot steadily decreasing on passing from the lower 
ranking officers to the higher, and the percentage of unavoidable 
crashes steadily increasing. This is fully borne out by the statis- 
tical data available. (Air Service Information Circular, vol. 4, no. 
340, May 1, 1922, pp. 1 to 22, gA) 
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AIR MACHINERY 


Air Conditioning in Deep Mines—Reduction of Accidents 


Tue Arr-Coo_inG PLANT AT THE Morro VELHO MINE OF THE 
Sr. Joun Det Rey MintneG Company, Lrp., Brazit, Erie Davies. 
The plant is similar in principle to an ordinary cold-storage plant 
with the brine-circulation system. Since, however, the temper- 
atures do not fall below 32 deg. fahr., ordinary water is used in- 
stead of brine and the place of the cold-storage chamber is taken 
by two large air coolers. Since the wet-bulb temperature of the 
air entering the plant is liable to vary between 75 and 32 deg. fahr. 
according to the season and time of day and it was desired to supply 
the mine with air at a fairly steady temperature, the plant is di- 
vided into six stages. 

Two air coolers are always acting in parallel so that each handles 
approximately half the total quantity of the air. The air coolers 
are of the Heenan type (see MECHANICAL ENGINEERING, Feb., 
1918, p. 190) and consist of a number of cylinders 10 ft. 10 in. in 
diameter which are built up of galvanized-steel plates 8 in. wide, 
arranged in a long spiral. These cylinders 
each. 


weigh three tons 

Each air cooler has nine of these cylinders altogether, all ar- 
ranged on one common shaft which is revolved at the rate of about 
3r.p.m. The lower parts of the revolving cylinders are immersed 
in six segmental tanks of water (one per stage), the mean temper- 
ature of which is maintained considerably below that of the air 
in that stage, and hence the air passing over the freshly wetted 
surface of the upper portion of the revolving cylinders has its tem- 
perature reduced. 

The water tanks for each stage are piped up to the evaporator 
for that stage. The evaporators consist of large cast-iron tanks 
kept full of water to be cooled, and in them are immersed the coils 
of piping containing the ammonia undergoing evaporation. As 
regards the main ammonia compressors, there is one for each 
stage—a single-cylinder double-acting machine, 11 
in. stroke, belt-driven at 81 r.p.m. 

The original article gives extensive data as to the results obtained 
which appear to be very satisfactory, both in the way of stabil 
ization of temperature and of keeping it at a desirable level. 

General improvement in underground conditions due to the 
cooling plant has also been reflected in the fall of the accident rate 
In the sixteen months (August, 1919 to November, 1920, inclusive 
previous to the starting up of the plant there occurred twenty death 
through underground accidents and four cases of disablement 
the total liability for compensation involved in connection wit! 
these accidents being 80,675 milreis. 
months (December, 


sin. bore by 21 


In the following sixtee: 
1920 to March, 1922, inclusive) there wer 
six fatal accidents underground and four cases of disablement 
the amount of compensation involved being 35.820 milreis. The 
figures speak for themselves; they show that, owing to the mor 
bracing condition of the underground atmosphere, the men a 
more alert and can perceive and avoid danger with greater celerit 
There can be no doubt that the old trying and enervating conditio: 
induced a sort of mental sluggishness, and where this state exis'- 
in the case of men who, as not infrequently occurs with the nati 
labor at Morro Velho, are none too intelligent in the first pla 
disaster is all too often the result. There can also be no dou 
that the frequent recurrence of fatal accidents during 1919 and 1920) 
wes not only giving the mine a bad name among the natives (th 
rendering it increasingly difficult to attract labor), but was al 
causing experienced and valuable miners to leave the company s 
service. This tendency has now been stopped to a great exter 
Another indication of the improved conditions is to be seen 
the output returns. In the company’s financial year ending 
February 28, 1921, the tonnage raised from the mine was 151,200, 
whereas the corresponding figure for the year ending February 
28, 1922, was 169,234 tons, an increase of 17,935 tons, or nearly 
per cent. Taking the value of the gold contained in each ton of 
ore as £ 3, which is approximately correct, it will be seen that the 
increased output in a single year’s working has gone a long way 
toward paying for the company’s total outlay in connection with 
the plant. (Transactions of the Institution of Mining Engin 


vol. 63, pt. 5, Aug., 1922, pp. 326-336, and discussion pp. 336-311, 
2 plates, dA) 
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BUREAU OF STANDARDS (See Metallurgy) 


ENGINEERING MATERIALS (See also Metallurgy; 
Testing and Measurements) 


Laws or FarLure or Soup Bopres Due to Srress, Chido 
Sunatani. The author’s theory is that the failure of a solid body 
ubjected to stress is due to the occurrence of separated surfaces 
in its grains or throughout the body. He assumes the possibility 
{ occurrence of three kinds of separation: namely, sliding sep- 
iration, tensile separation, and a combination of the two. As 
regards sliding failure, the author propounds the following hy- 
pothesis: The shearing resistance of materials on the plane within 
, solid body decreases when the normal component of the stress 
icting on the plane increases algebraically, tensile strength being 
taken to be positive. The difference between this hypothesis and 
, similar one stated by Mohr lies in the fact that Mohr considers 
ill failures to occur when shearing resistance is overcome, while 
the author of this paper considers that there are two kinds of re- 

stance—shearing and tensile—and that failures due to either 
kind can occur in any material. 

After a mathematical treatment of his hypothesis the author 
lescribes some tests made on sliding failure, by means of which he 

iims to have proved that his hypothesis is correct and that Mohr’s 
heory cannot be a general law of failure of a solid body. He then 

roceeds to a consideration of tensile failure and the general con- 
isions of the paper are as follows: 

| There are two ways in which materials start to fail: by 

ding and tensile separations; and two simple laws bearing thereon, 

hich are now for the first time proposed by the author: namely, 

True shearing strength increases or decreases proportionally 
th the normal component of the stress, as it is tensile or compres- 
ve, and may be expressed by the equation 


R, R kN 


R shearing strength per unit area of a plane on which there 
exists a certain amount of normal component of stress, N 
R shearing strength of the plane where there is no normal 
component of stress, and which may be called the “true 
shearing strength” along the plane 
a coefficient 
b) True tensile strength decreases proportionally with the 
gential component of stress, and may be expressed by the 
inion 


? 


kS 


R; = Rro 


tensile strength per unit area of a plane on which there 
exists a certain amount of the tangential component of 
stress, S 
tensile strength of the plane when there is no amount of 
tangential component of stress, and which may be called 
the ‘“‘true tensile strength” of the materials on the plane 
a coefficient in a similar sense as in the case of sliding failure, 
and also assumed to be a constant for a given material 

In both cases the proportional constant k is about 0.364 or @ about 

1) Td 


In an isotropic body sliding or tensile failure occurs accord- 


1 J 


5 p 7; - T3 +- (T; oa T3) sin of 
2 cos ¢ | 


: ‘ ti 4 A On 
ror I’; + 1: + 1) cos ot 


iter than R,, or Rio, respectively, and the normal of the plane 

ure lies in the plane perpendicular to the middle principal 

T,, and makes an angle of (7/4 ¢/2) or $/2 with the 

greatest principal stress, according as it is a sliding failure or a 

one. Consequently, we may anticipate the elastic or the 

ing stress of a solid body under a certain state of stress if 

ve Know the corresponding value of R,. or Ri, for its material, 

Which is determined in any other state of stress of the material, 
and in some cases even if the value of Ryo or Rio is not known. 

3 New design formulas are derived as follows: 


} 
re 
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] 
T; Ts; + (7; + Ts) sin d t > Rso 


2 cow ¢ | 
and ean T; T; + (17; + 73) cos ? t ->R, 
- COS o ' ' f " ~ 


where 7 and 7’; are the greatest and the least principal stresses 
at any point of the element in its working conditions. 

From these formulas the values R,. and R,, of a brittle material 
can be obtained from a simple compression and a simple tension 
test, respectively, and that of R,. of ductile material from a simple 
tension test, but it seems difficult to find the value of R,, of ductile 
material and it is not necessary in practice. (Journal of the Society 
of Mechanical Engineers, Tokyo, Japan, vol. 25, no. 74, June, 1922, 
pp. 1-39 and 20 pp. of illustrations and plates, teA 


INVESTIGATION OF ForGED AND Cast Brass. Tests were made 
with a view to determining the suitability of forged brass in gaso- 
line pipe-line and tank fittings and to compare the soundness of 
forged and cast brass fittings. The tests were made on brass 
forgings submitted by a manufacturer and involved the chemical 
analysis, metallographic investigation, physical testing, and strain 
test. The results are as follows: 

The chemical analysis shows that the metal used in the forgings 
is of the muntz metal type and is within the range of composition 
recommended for hot forgings or stamping by Guillet. Although 
the manufacturer claims that the forging of brass is a new process, 
brass has been successfully hot-forged or stamped in England for 
several years. It is know that there is danger of producing internal 
strains which result in season or spontaneous cracks. This condi- 
tion is usually caused by forging at too low a temperature and can 
be readily detected in either the microstructure or by the mer- 
curous nitrate test. Unless the cold work has been too severe, it 
may be remedied by annealing at a temperature ranging from 600 
to 800 deg. fahr. The twinning of the alpha constituent in the 
annealed specimen indicates that this material has not been an- 
nealed subsequent to the forging operation. Another source of 
trouble encountered by the use of forged brass is the unequal 
hardness of different lots of metal, which seriously slows up the 
speed of machining when the parts are being turned out on a pro- 
duction basis. The variation in hardness is usually contributed to 
the chemical composition and so can be controlled. The hardness 
tests and the chemical composition of the forged fittings under 
test indicate that fittings made of this material could be readily 
machined, 

It may be observed that the fittings cast in the Metals Branch 
Foundry are of tin bronze and not brass. The reason for this is 
that although the copper-tin alloy is more expensive, it gives a 
sounder casting and is more desirable for parts that are to hold 
water or gasoline. For that reason the gun metal rather than the 
red brass cast in the Metals Branch Foundry was taken as a basis 
with which to compare the forged brass. The properties of forged 
and cast brass are not really comparable, as the effect of either hot 
or cold work on a metal is well known, and it is to be expected that 
the forged material would be far superior to the cast. The par- 
ticular forgings under test were forged from extruded bars so that 
the product is a result of two processes of hot-working along with 
the necessary annealing, all of which tends to produce a material 
more homogeneous and sound than that which is used in the final 
product as cast. (Air Service Information Circular, vol. 4, no. 335, 
Apr. 1, 1922, Material Section Report no. 158, 2 pp. of text and 2 
pp. of photomicrographs, e) 


Tue Errect oF SUPERHEATED STEAM ON Non-FerRovUs METALS 
Usep 1n Locomotives, Sir Henry Fowler. The author reports 
on experiences with regard to the chief parts that are subjected to 
superheated steam in the case of superheated locomotives on the 
Midland Railway. 

In piston tail-rod bushes several compounds were tried. For 
example, M. R. A. 1 gun metal and cast iron, of which the former 
was found to break in service and the latter to score the rods. 
Recourse was then made to a phosphor bronze containing 88 per 
cent copper, 11 per cent tin, and 1 per cent phosphorus, which gave 
entire satisfaction. 


For piston-rod packing white-metal packing rings are used of 
z S 
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the following composition: lead, 70 per cent; antimony, 30 per cent. 
During solidification this metal is pressed into the mold by means 
of a flat piece of wood, as this has been found to give metal of 
greater soundness. Although this metal has been used for about 
12 years and has given excellent satisfaction, apparently the 
temperatures met with today, say, 340 to 370 deg. cent. (644 to 
698 deg. fahr.) are approaching its critical point and an increase 
above this figure has been found to cause trouble. This was the 
experience during the coal strike of last year when a number of 
engines were fired with oil in place of coal, which was found to give 
a higher degree of superheat, with the temperature rising to 425 
deg. cent. (797 deg. fahr.). The trouble experienced was due to the 
packing rings’ fusing. 

As regards the by-pass valves, which are arranged in close com- 
munication between the ends of the cylinder, when steaming 
they are subjected not only to the temperature of the steam in the 
cylinders but also to considerable shock. Cast iron, gun metal, 
and phosphor bronze were tried and found wanting. A complex 
nickel brass with 3.33 per cent nickel and 38.05 per cent zine was 
tried successfully, but on account of cost was replaced by maileable 
iron or steel castings. From all of these experiences it would appear 
that in the case of locomotive parts subjected to superheated steam, 
a metal which may prove satisfactory when not subjected to fric- 
tion may be wholly unsuitable when it has a moving part working 
over it. (Paper presented at the Jnstitule of Metals, Sept., 1922, 
abstracted from advance copy, 4 pp., ep) 


STAINLEss SteELS—Scauine, Dr. W. H. Hatfield. A general 
discussion, with data of tests of the properties of stainless steels. 

As regards resistance to scaling, the author states that in com- 
parison with ordinary carbon steels, stainless steel resists scaling 
to a marked degree with increasing temperature. Tests performed 
up to 1000 deg. cent. (1832 deg. fahr.) on mild steel, alloy steels, 
tungsten steels, and stainless steel showed that the stainless steel 
scaled less than any of the others. 

The temper colors produced at much lower temperatures form 
an analogous phenomenon to scaling, and it is well known that 
when hardened tool steel is tempered, the originally bright surface 
goes through a series of colors. During this process of color change 
with increasing temperature the skin of the steel becomes ser- 
iously affected when visible red heat is attained. Stainless steel 
responds in a very different manner, and up to temperatures of 
800 deg. cent. (1472 deg. fahr.) the effect on the surface is confined 
to the color effect only. The same temper colors obtained during 
tempering, in the case of stainless steel, correspond to much higher 
temperatures than in the case of carbon steel. (Transactions of 
the Institution of Mining Engineers, vol. 63, pt.3, May, 1922, pp. 
177-191 and discussion pp. 192-195, g) 


Merauuic TANTALUM. The Fansteel Products Co., North Chi- 
cago, Ill., it is said, has developed a process for the production of 
metallic tantalum. The metal will necessarily be very high in price 
because it has to be made in a vacuum. 

Its resistance to wet corrosion is its most interesting character- 
istic. It is unattacked by any acid or alkali solution (except hydro- 
fluoric acid) even at boiling temperature. 

Its high melting point—about 2850 deg. cent.—is of no commer- 
cial advantage as it oxidizes in air easily long before it reaches that 
point. 

{It might be mentioned in this connection that tantalum was 
made in Germany for a number of years by a process developed by 
Dr. Von Bolton. Eprror.] 

The work for the Fansteel Company has been done by Dr. Clar- 
ence W. Balke. Further research work is being conducted by the 
same company on columbium, with a view to determining what 
commercial advantages this material may have. (Chemical and 
Metallurgical Engineering, vol. 27, no. 14, Oct. 4, 1922, pp. 704, d) 


Tue Marine Borer. Data of work of the San Francisco Bay 
Marine Piling Committee, affecting particularly views concerning 
immunity from the teredo. Prof. C. A. Kofoid of the University 
of California was in charge of the biological work. 

In the course of the work of the committee it was determined 
that the teredo can continue to feed and function in water of a 


MECHANICAL ENGINEERING 


Vou. 44, No. 12 


minimum salinity of five parts per thousand; all previous investi- 
gations placed the minimum at nine parts per thousand. It was 
also discovered that the teredo can endure exposure to entirely 
fresh water for a period of at least twenty days and ean live in 
conditions of putrefaction involving the entire exclusion of dis- 
solved oxygen from the water for at least ten days. The marked 
winter dying off of teredo in the Carquinez Strait region has been 
proved to be due not to reduction of salinity, but to be caused by 
a fungus and bacteria infection. 

Based on the biological work, the Marine Piling Committee has 
worked out tentative specifications for creosoted oil and the treat- 
ment of timber with this material for protection from marine 
borers; also, at the instance of the San Francisco Committee, the 
National Research Council, Washington, D. C., has appointed 
a special committee on marine-borer investigation that will explore 
and correlate the work on this subject through the United States. 
(Pacific Marine Review, vol. 19, no. 8, Aug., 1922, pp. 452-453, 
edA) 


FUELS AND FIRING 
Conveying Coal Dust Through Gas Mains 


CoNVEYING FINELY PULVERIZED FuELs ToroucH Gas Matrns, 
Dr. Engr. Wittfeld. Dust particles of very small grain size fall 
only very slowly in gases, even when these latter are strongly rare- 
fied. A good indication of the ability of dust to stay in suspension 
is given by the so-called twilight phenomena occurring after violent 
eruptions of submarine volcanoes. These phenomena are due to the 
fact that extremely fine dust is thrown to great heights and forms 
there clouds which give well-known peculiar lighting effects. That 
such dust is formed in eruptions of submarine volcanoes is due to the 
action of steam. 

This behavior of fine dust may be utilized in the conveying of 














Fie. 2 


Fie. 3 


Fig. 2. D1taGrRamM SHOWING PosiTION oF DeFriectors iN Dust-Gas Mains 


witH Respect To THE Cross-SEcTION OF MAIN 
Fic. 3 Ve.tociry Diacram Usep In CONNECTION wWiTH Equation [1] 
finely pulverized fuels to consider- ] 


able distances by means of gas 
mains. Conditions are particu- c V7 
taubVy Y, 
LL 
Schiebes 





larly favorable for applying this 
process to the handling of semi- 
coke. The process of manufactur- 





ing of semi-coke is now only in | 
its infancy, but when it develops 
the problem will arise of how to | 
deliver it to consumers. This 


fuel is of a very brittle character 
and therefore not well suited for 
shipment inopen cars. However, 
because of its brittleness it is ‘Tanometes 
very easy to pulverize, and it can | 
then be used for firing boilers CA) 
equipped with proper devices. 
Furthermore, semi-coke plants ; | 
yield considerable quantities of | 
products of incomplete combus- | 
tion in the form of gas, and this 
gas may be used for lighting and 
house and industrial heating. It 
would therefore appear logical to 
pulverize the semi-coke at the 
plant where it is made, and in 
the form of fine dust deliver it to the place of consumption together 
with and carried by the by-product gases. 














| 
Fie.4 Device ror DETERMINING 
VELOcITY OF FAL oF A GIVEN 
Dust in A Given Gas 
(Staub = dust; Schieber = valve.) 
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No special difficulties are involved in separating the dust from 
the gas. All that it is necessary to do is to pass the gas through a 
filter which will retain the dust. In fact, where lignite or peat are 
used as the raw material of gas and semi-coke manufacture, it may 
be necessary to permit the gas to retain a certain amount of the 
coke dust in order to increase its heating capacity. 

The gas mains should be equipped with side outlets to permit the 
upply of local industrial plants with semi-coke dust and gas. It 
vill be advisable to lay them so that they will be horizontal and 
free of bends along their entire length. In many instances this can 
be done, but where it is impossible owing to ground conditions, 
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Coat Dust 1s Errectrep 


von der Kohlenmiihle=from coal crusher; Verieilerschnecke = distributor 


inker fiir Kohlenstaut coal dust bin; sum Sauger = to suction fan: Beschick 
e=feed roll; Blechirdger des Bunkers =bin supports; Drahisieb mit 509. H 
Durchla wire screen 50 per cent mesh; behufs Regelung der Durchfluss- 
ligkeit des Staubes =for properly regulating the velocity of flow of the dust; 
ing am Aufgabeort=equipment at mixing station Fig. 6: Rechis-Gew.= 
ind thread (of worm screw); Links-Ge left-hand thread; Drahisieb = wire 
10 m 10 meters per sec 


ving stations will have to be installed; this, however, can be 
ione only to a limited extent on account of the increased first cost 
and cost of operation. Where the mains are on one level and run 
straight line, there is no reason why the cost of delivering the 
ture of gas and dust should be much higher than the cost of 
handling gas alone. Spaced from each other at certain intervals 
flectors (Fig. 2) may have to be installed in the pipe in order 


to force the gas to flow in an upward direction and thereby give 
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the suspended dust an undulatory path of travel. Such deflectors 
need to be installed only over the part of the cross-section indicated 
by J. In the remainder of the cross-section (//], /]) the flow of the 
dust is quite irregular. but this increases the power consumption of 
the pumps only to a slight extent. 
may be determined in the following manner. 


The spacing of the deflectors 








teferring to Fig. 3, let ¢ be the limiting velocity of flow of the 
dust and w the velocity of flow of the gas. and let it be assumed 
that there i In pl straight-line relation between the resistance 
to fall suspension resistance) of the dust and a certain velocit of 
fall v; ther 
- | 
a { “ 
| \! 
i \ 
7 eee F 
————————————— . Z 
i \ 
AY A A a zu WH ‘ 
Fic. 7 ] s 








‘ 
| 
SA nea | 
aa ee 
Fic. 9 
Fias. 7, 8 AND 9 . Views or Detivery PLANT SHOWING SEPARATION OF 
Coa. Dust From Gas 
Fig. 7: Drahtsiche wir reen: Schnecke yor worm Fig. 8: Leinwané 
Filier = cloth filter; cum Sauger =to suction fan; Schnecke = conveyor worm Fig $ 
Gas Behdélier=gas h ler Staubflier = dust filter; Schnecke=conveyor worm; Ent- 
nahme coal-dust delivery plant 
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Fic. 10 Barrie in Gas FOR PropucING AN ASCENDING FLcw oF 
at-Dvust-Gas MIxTURE 
nder illustration substantially translated in above caption 


dv v = . c rs 

_- 1— gv=c\(l—e « ],z=ect——\{1l—e e } [1] 

at c g 
As it passes into the mains the dust enters the gas stream with a 

vertical velocity Hence, for the distance s» between that point 

and the nearest deflector, 


c? we 
t cil é +» andz (C + 0) t—- l—e é 
qQ 


The length of pipe traversed by the dust flowing with the gas 
during the time ¢ is r=wt. If D is the diameter of the pipe, the 
following equations may be used for computing 8 and s: 
ese 


@ake 2 c? 


D —e Gg 


on i—¢@ ™ 
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c 2 - a. 
D=—s——|l—e “ 
w g 


In order to determine the limiting velocity c, semi-coke dust 
may be allowed to fall in a glass tube filled with gas at a known 
pressure. If 7 is the time taken by the dust to fall through the 
distance h (Fig. 4), then the velocity c may be obtained from the 


equation— 
c2 —sT 
h—cT+- (: —e © )=0 
q 


Such combined gas and pulverized-fuel conduit systems may 
prove to be economically preferable in certain cases to the long- 
distance transmission of power by electrical means. Figs. 8 to 10 
show what is considered to be a workable arrangement for such a 
transmission, for the dust falling at low velocity is delivered through 
a wire screen at right angles to the rapidly flowing stream of gas 
(Figs. 5 and 6) and separated therefrom at its destination by screens 
and impact action (Figs. 7, 8 and 9). Fig. 10 indicates diagram- 
matically the motion of the dust in the gas main. 

Only by means of tests can the facts regarding the behavior 
of dust in gas mains of this character and the power requirements be 
determined, and it would be advisable in view of the importance of 
the subject to institute such tests. (Férdertechnik und Fracht- 
verkehr, vol. 15, no. 9, Sept. 15, 1922, pp. 247-248, 9 figs., dA) 


and 


Tue CoMPARATIVE Merits oF BENZOL AND GASOLINE AS EN- 
GINE Fur.s, W. O. Hinckley. The author briefly describes the 
process of manufacturing benzol and gives a specification for 
motor benzol, which is also compared with the specifications of 
gasoline. 

It is found that the end point of the gasoline sample was 417 
deg. fahr. as compared with 275 deg. for the motor benzol. There 
was a residue of 0.2 per cent with gasoline on distillation and none 
with motor benzol. The so-called end point is important, as a 
high end point indicates the presence of poorly volatilized constit- 
uents, such as kerosene, which, if present in too great an amount, 
would reduce the efficiency of the motor fuel. Various methods 
may be used in demonstrating this. One, for example, is to com- 
pare the time of evaporation or volatilization of a fuel having a high 
end point with one of a low end point (time for benzol, 26 min., 
and for typical motor gasoline, 145 min.). 

The heat value of the motor benzol is about 18,700 B.t.u. per lb. 
as compared with 17,460 B.t.u. per lb. for gasoline. The difference 
is still more striking when considered on the basis of volume, as 
benzol has a greater specific weight and its value is 137,000 B.t.u. 
per gal. as compared with 113,500 B.t.u. per gal. for gasoline. 

In tests made on a four-cylinder engine an increase of horsepower 
with motor benzol as compared with gasoline is claimed, as well as 
better performance. The tests, however, were not extensive 
enough to establish any reliable conclusion. (Journal of the Society 
of Automotive Engineers, vol. 11, no. 4, Oct., 1922, pp. 359-360, 1 
fig., and discussion pp. 360-362, ce) 


HANDLING PuLveRIzED CoaL By Novet Meruop. In the 
plans for equipment to be used by the new Cahokia Station of the 
Union Electric Light and Power Co., St. Louis, a novel method of 
weighing the fuel and conveying it from the pulverizers to the 
boilers is proposed. 

A series of five blowing tanks will be placed below the floor 
level of the pulverizing room which will serve an equal number of 
pulverizing units. These blowing tanks will rest on platform 
scales, the dial of which will indicate to the operator in the pulveriz- 
ing room the amount of fuel in the tank. 

The fuel will feed into these tanks by gravity as desired from the 
fuel bins in the pulverizing room. Each charge will be weighed 
automatically and then elevated by compressed air to a height of 
about 75 ft. through 4-in. pipes. By means of a simple system of 
switching valves and parallel distributing mains cross-connected, 
any blowing unit can discharge into any of the eight enclosed storage 
hoppers in the boiler house. 

The fuel requirements of the first group of units are estimated at 
1000 tons in 16 hr. (Iron Trade Review, vol. 71, no. 15, Oct. 12, 
1922, pp. 988, d) 
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GAS PRODUCERS 
Suction-Gas Trucks and Tractors 


FreNcH Suction-Gas Trucks anp Tractors. Opportunities 
for the successful use of suction gas on commercial automotive 
equipment are greater in France than in most other countries on 
account of the high price of gasoline and abundance of charcoal. 

The present fitting of suction-gas plants to trucks and tractors 
marks a period of transition, provision being made to use gasoline 
when the engine is required to develop temporarily more power, 
the suction-gas plant being usually installed as additional equip- 
ment. 

The present article describes the “Lion’’ plant, the unit of the 
French Company of Agricultural and Industrial Material of Vier- 
zon, and the Cazes suction-gas producer. All of them are intended 
to operate primarily on charcoal. The Vierzon Company's gas 
producer may employ also small chopped wood as fuel, or a mix- 
ture of charcoal and wood. As an example of the design the 
Cazes unit (Fig. 11) may be described. The producer A, lined with 
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Fie. 11 THe Cazes Suction-Gas Propvucer as APPLIED TO TRACTORS 


refractory material, has an annular steam generator B with air 
admission at C. The air on being drawn over the surface of the 
hot water takes up a certain quantity of steam, after which it 
passes through the pipe D to the bottom of the producer; this pipe 
also passes through the economizer EZ. The gas from the upper 
part of the producer continues its course by the pipe F into the 
economizer where it is cooled by contact with the walls, and also 
gives up part of its heat to the pipe D to raise the temperature o/ 
the steam-saturated air. Thence the gas enters the scrubber and 
finally into a condenser provided with a series of baffle plates whic! 
free the gas from any water and impurities. It is claimed that 
this system of recuperating the heat increases the calorific valu 
of the gas and that consequently more power is developed in the 
engine. This would seem to be confirmed by the results of th« 
Paris trials, when the 100-mm. by 150-mm. engine developed on 
the bench 20.4 hp., and the consumption of charcoal with a load 
of 3'/: tons was 54'/. kg. on the first day’s run of 37'/, miles and 
on the second day 46 kg. It is true that the length of the engin: 
stroke gave an advantage for the combustion of zas. 

The Cazes producers have been used successfully on agricultura 
tractors, and in plowing tests a Tourand-Latil tractor equipped 
with this plant plowed 2'/: acres with a consumption of 45 kg. o 
charcoal of which the cost was 8.40 francs. In the latest type « 
suction-gas plant recently adapted to lorries the scrubber and cor 
denser have been done away with and have been replaced by a doul 
oil filter. In this way the weight has been reduced from 1120 |! 
to 560 lb. The tendency of all makers of suction-gas plants fo 
motor vehicles is to simplify them as much as possible by omittin 
the scrubber with its water supply, and the results already obtaine: 
with different systems tend to show that improvements will | 
carried out in the direction of compact and unobtrusive plant 
which will help to popularize the employment of suction gas fo 
commercial vehicles. (The Engineer, vol. 134, no. 3483, Sept 
29, 1922, pp. 332-334, 9 figs., de) 


AUTOMATICALLY CONTROLLED WATER-GAS Propucer, G. Vigreu» 
The feature of the apparatus described is that the blow and ga 
making periods are equal, which allows of the joint working of tw 
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units for a continuous production of gas and of economy in the 
size of the container required. 

The reversing movements of the valves are effected automatically 
by power, while the air and steam deliveries are regulated by means 
of indicators and manometers. The sensible heat and the com- 
bustion heat of the blow gases are both controlled. 

It was found to be essential to the scheme to have certain quanti- 
ties of heat stored in the generator in order not to have to increase 
the blow or vary the steam delivery for any one period or successive 
periods. This is achieved by the special construction of the gen- 
erator shown in the original article. (From a paper read at the 
Annual Meeting of the Société Technique du Gaz, abstracted 
through Gas Journal, vol. 159, no. 3095, Sept. 6, 1922, pp. 531, 
1 fig., d) 


HYDRAULIC ENGINEERING 
Experiments on a Pelton Wheel and Needle Nozzle 


IXPERIMENTS ON A PELTON WHEEL AND NEEDLE Nozz_e, Prof 
\. H. Gibson. Experiments were carried out on a Pelton wheel 
forming part of the equipment of the author’s hydraulic laboratory 
it the University of Manchester. As originally installed by the 

iakers, this gave only moderate efficiencies. After modifications 
the efficiency was improved by some 15 per cent. The machine is 
single wheel carrying 20 buckets and is supplied through a 6-in. 
ipe line terminating in a needle nozzle 1.57 in. in diameter. The 
from this cuts the bucket circle at a radius of 11.30 in., the 

meter of the wheel over the tips of the bucket in the center line 
f the jet being 24.25 in 

In preliminary tests it was found that contrary to usual practice 

this plant maximum efficiency was attained with an opening 

rresponding to about half-load, and an inspection of the jet 
hrough a glass panel on the turbine casing afforded grounds for 
elief that the reduction in efficiency may be partly due to the jet 
elf, as a distinct spreading of the jet after leaving the nozzle was 
bserved, particularly with the larger openings. This spreading 
is apparently due to the water reaching the nozzle with a con- 
lerable velocity of whirl. 

With a view to reducing the velocity of whirl of the water the 

zzle was unshipped and four radial vanes made of '/,-in. sheet 
rass, each 6 in. long and 1 in. deep, were fitted as shown in Fig. 12. 

effect of this alteration was very marked. For all openings the 

t became perfectly solid and sensibly parallel up to its point of 

pact with the buckets, and with smaller openings had a clear 
glassy appearance indicating steady as opposed to sinuous motion. 
‘areful measurements with a view to determining the coefficients of 
traction were made, and from these it appears that the coefficient 
ontraction is within the errors of measurement the same for 60 
is for 96 ft. head. The efficiency at first increases with the open- 

but as the opening is increased beyond about three and a half 
there is a very marked diminution in velocity and efficiency. 
attains a minimum value for an opening of about five and a 
turns, at which the efficiency is only about 90 per cent. 
ests were also made with a modified form of nozzle and data 
these presented in the original article. Additional series of 
riments were made in order to determine the loss in mechanical 
m and in windage. It was found that the horsepower con- 
ed by friction and windage is proportional to the 2.17 power 
the speed. Assuming, as appears to be justified by recent 
riments, that the moment of mechanical friction of a well- 
‘ated high-speed bearing is sensibly independent of the speed 
load and that the windage resistance is proportional to the 
re of the speed, the frictional moment 7 may be expressed as 
bs’, where a and } are constants (a = 1.25; b = 0.0000194) 
ind s the speed in r.p.m. 
interesting discussion of losses in buckets and kinetic energy of 
lischarge is presented. This part, however, is not suitable for 
abstracting. 

One of the features particularly emphasized by the author is the 
possibility of the rotary motion being produced by a bend, or 
generally by an obstruction in the pipe line. The experiments 
showed that during motion round a bend the velocity is greatest 
and the pressure least near the inside of the bend. In fact, the 
flow is somewhat analogous to that obtaining in a free vortex. The 
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equalization of these pressures and velocities at the entrance to the 
straight portion of the pipe is accompanied by eddy formation, 
which appears to be the chief source of loss of energy occurring in 
curvilinear as opposed to straight-line flow. One incidental effect 
of the variation of pressure at the beginning of the straight portion 
is to set up a system of circulatory currents from the region of higher 
to that of lower pressure. Any irregularity in the cross-section 
of the pipe, or any difference in the roughness of the two halves of 
its periphery must, however, tend to increase the relative resistance 
to the flow of one of the outflowing branches of this current. In 
every case investigated by the author such a motion has been 
found superposed on the general motion of translation of the water, 
and the fact that this increases the relative velocity of water and 
walls for a given mean velocity of flow, must account for some, at 
all events, of the resistance to flow around a bend 

The tests indicate that the efficiency of a well-designed wheel and 
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nozzle, even of small power, may be surprisingly high. In spite of 
the comparative smallness of the buckets, the actual efficiency ol 
this plant attained a value of 79 per cent, and this with a jet effi 
ciency of only 94 per cent. Experiments on other wheels with 
more perfectly designed nozzles show that the jet efficiency may 
readily be brought up to 97 per cent, which, with the present buck- 
ets, would give an overall efficiency of 82 per cent, while with 
larger buckets and the more efficient jet there would appear to be 
no reason why this overall efficiency should not attain a value in 
the neighborhood of 85 per cent. (Proceedings of the Institution 
of Mechanical Engineers, no. 3, 1922, pp. 643-661, 8 figs., eA 


INTERNAL-COMBUSTION ENGINEERING 
Fuels and Firing) 


See also 


WILson SLEEVE-VALVE SUPERCHARGER ENGINE. Description of 
a supercharger engine designed in England. As constructed the 
experimental engine has two vertical cylinders, but the principle 
is equally suitable for a multi-cylinder engine. The power unit 
consists of two vertical cylinders in each of which is a single sleeve 
valve having suitable ports and a piston of ordinary construction 
The two pistons work in unison, their cranks being set at 360 deg., 
i.e., a common crankpin is employed. The sleeves are operated by 
connecting rods off a small crankshaft running at half the main 
crankshaft speed and the sleeve cranks are set at 180 deg. 

Crankease compression is employed. On each upstroke o. the 
two pistons a double charge is drawn into the crankcase through 
ports in each sleeve registering with the carburetor. On the pistons 
descending, they compress the charge in the crankcase, and another 
port in the sleeve of one cylinder then allows the compressed charge 
to be transferred to the combustion space of this cylinder. This 
completes the two-cycle operation which takes place in the crank- 
case. 

In the cylinder there is a four-cycle operation in progress. As the 
pistons rise, one is on its compression stroke and the other on its 
exhaust stroke, since the sleeve-operating cranks are at 180 deg. 
As the piston, which is on its exhaust stroke, reaches the top dead 
center, the port in the.sleeve through which the exhaust gases 
have passed is closed, and as the piston descends with all ports 
closed a partial vacuum is formed in the cylinder, until the piston 
uncovers the next series of ports, which at this moment are in com- 
munication with the carburetor. Accordingly, a charge is drawn 
into the cylinder, and as the piston descends the transfer port is 
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opened and the compressed charge in the crankcase is also forced 
through into the cylinder. The piston then ascends on the com- 
pression stroke in the ordinary way, all ports being closed, and 
the mixture is fired and the piston forced down on the working stroke 
when at a suitable moment the exhaust port is opened and the prod- 
ucts of combustion are swept out as the piston rises on the exhaust 
stroke. 

In the original article diagrams are given illustrating the cycle of 
operations of the engine. No data of any tests are given. (The 
Autocar, vol. 49, no. 1406, Sept. 29, 1922, pp. 596-597, 1 fig., d) 


Wuat Can We Expect rromM THE Compounp Gas ENGINE? 
Prof. W. J. Wohlenberg, Assoe-Mem. Am.Soc.M.E. The author 
points out that no experimental data are available on engines 
operating with the intercooling process, although Ricardo and 
certain European engineers have worked on modifications of the 
process for the purpose of increasing the possible mean effective 
pressure in a given cylinder. It is therefore not possible to com- 
pare the relative performance of actual engines. 

Analytically, the author comes to the conclusion that maximum 
efficiency is not obtained with complete expansion, and, further, 
that for Otto compression ratios below six the intercooling cycle 
has a decided thermal advantage, but for compression ratios over 
seven the Otto cycle is preferable. 

For normal loading the intercooling engine possesses a decided 
advantage thermally. For quality governing this advantage dis- 
appears at light loads. In fact, the author shows that under certain 
conditions 53 per cent more work may be accomplished per cycle 
by the intercooling engine, while the ideal thermal efficiency of the 
cycle is 58 per cent. At the same time an analysis of the weights 
of the parts in an intercooled engine would indicate that it is 
improbable that the weight of the additional parts will serve to 
offset as large a gain in power as 53 per cent. Moreover, if proper 
precautions are taken the combustion process in the intercooling 
engine should be at least as good as in the Otto engine. On the 
other hand, however, the author comes to the conclusion that 
the intercooling process is at a thermal and power disadvantage 
when it is not the means of increasing the final compression pressure. 
(Power, vol. 56, no. 15, Oct. 10, 1922, pp. 560-562, 4 figs., c) 


5000-R.P.M. Engine with Positive Valve Control 


BIGNAN ENGINE WITH PosITIVE VALVE ContrroL. This design 
is primarily applicable to high-speed engines such as may be used 
in racing cars. 

Each valve stem carries a guide working on two vertical shafts 
and carrying two conical rollers which take their motion from a 
cam the form of which in plan is a circular disk. The valve move- 
ment is then positively controlled and springs are entirely elimi- 
nated. The system is given the name “Desmodromique” by its 
designers. 

The overhead valve gear is arranged in two groups, one over 
each pair of cylinders. The four valves in each group are spaced 
out in the form of a square, the diagonals of which intersect at the 
center of the circular cams. Thus, one cam operating the two 
inlet or two exhaust valves, as the case may be, brings one valve 
into action 90 deg. after the other, which corresponds, of course, 
to 180 deg. on the crankshaft since the driving shaft operating the 
valve gear runs at half the engine speed. The cams are so formed 
as to bring the valves gently to their seats, pressure within the 
cylinder holding them there, while the flat or non-acting portion 
of the cam passes between the rollers until they are opened again. 

The cams are driven by bevel pinions from a centrally located 
horizontal overhead shaft, which, in turn, is driven by skew 
gears off a vertical shaft, the whole mechanism running in a bath 
of oil. This gear is said to have been already tested in practice, 
the engine thus equipped having attained a speed of 5000 r.p.m. 
(The Autocar, vol. 69, no. 1407, October 6, 1922, p. 626, 2 figs., d) 


ADAMS STEPPED-Piston Soutp-INsecTION ENnarine. Description 
of an engine of moderate power designed to operate on low-grade 
asphalt-base fuel oils of the types produced in the Californian and 
Mexican fields. It is a direct reversible two-cycle motor and is built 
by E. T. Adams & Sons, Los Angeles, Cal. 
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Notwithstanding the fact that it is of the two-stroke-cycle type, 
it employs a flat-top piston without any deflectors, this being made 
possible by the arrangement and timing of air ports. Another 
feature of the engine is the use of an excess of scavenging air with the 
view to producing better scavenging and more complete combustion 
of the fuel. This scavenge air is compressed in the chamber formed 
by the step or enlarged lower section of the piston and cylinder, and 
not by separately driven scavenging pumps or by crankcase com- 
pression. The design is such that scavenge air is compressed in 
each cylinder for use in that same cylinder. (Motorship, vol. 7, 
no. 10, pp. 750-751, 5 figs., d) 


CoMBINED PoppreT- AND SLEEVE-VALVE ENGINE. Data of tests 
conducted at Armour Institute of Technology on a single-cylinder 
engine built by Victor R. Stenger. 

The engine was made to test a valve layout (Fig. 13 
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Fig. 13 SecrionaL View oF STENGER COMBINED PopPrEeT- AND SLEEVE- 


VaLve ENGINE 


, carried on a cage B, which also 
acts as a guide for the sleeve valve C. This cage is in reality the 
cylinder head and is held in place by the nut D threaded into the 
cylinder block. The poppet valve is operated in the conventional 
manner by the rocker arm EF. The sleeve is operated in much the 
same manner by two parallel rocker arms F. The inlet and ex- 
haust ports are shown by G and H, respectively. 

It is claimed that this valve layout provides a greater ratio of 
valve area to cylinder volume, with consequent smaller throttling 
of the incoming and outgoing gases. The orginal article gives 
power, torque, and fuel-consumption curves of the engine tested 
which is a single-cylinder, 4-in. by 5*/,-in. unit ranning on ordinary 
commercial gasoline. (Automotive Industries, vol. 47, no. 16, Oct 
19, 1922, pp. 765, 2 figs., d) 


sists of a single poppet valve A 


UriizaTion oF Exnaust Gases, 8. Snuyff. It is the author's 
opinion that the most economical way to utilize the exhaust gas 
from slow-speed Diesel engines is to lead them through a stea: 
boiler and generate steam to be used in a steam engine, either r 
ciprocating or turbine type, with a condenser. He advocates th 
use of a reciprocating steam engine rather than a combined Diese! 
steam as in the Still engine. He comes to the conclusion that b» 
installing an effective steam boiler with superheater, feedwater 
heater, etc., utilizing the exhaust heat of the engines and generatil 
steam, connecting this to a turbo-electric set which delivers power 
to a motor direct-coupled to the main engine, the power can | 
increased by about 120 hp. for every 1000 b.hp. of the main engine 
The author discusses the question of the respective weights and 
gives data on the conditions of operation of the compound plan 
An appended editorial note states that in the article there are man) 
problematical and theoretical aspects on which other engineers 
may have alternative views. (Motorship, vol. 7, no. 10, Oct., 1922, 
pp. 770-771, g) 
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VaporizATION OF Moror Fuets, P. 8. Tice. Among other 
things, it is pointed out that change in pressure in the engine 
intake are of great importance in their effect on vaporization, 
particularly the changes following manipulation of the throttle. 

As regards vaporization in the cylinder, the author does not 
believe that the conditions there are such as to make it possible to 
rely upon turbulence to build up a usable vapor content in the 
charge. (Journal of the Society of Automotive Engineers, vol. 11, no. 
+, Oct., 1922, pp. 307-314, 7 figs., and discussion pp. 314-319, ge) 


MACHINE TOOLS 
Large Surfacing and Boring Machine 


LARGE SURFACING AND Bortnc Macntine. Description of a 
machine, notable both for its size and details of construction, 
specially constructed by H. W. Kearns & Co., Ltd., Broad 
heath, near Manchester, England, for performing the machining 
operations on steam-turbine casings without resetting. This ma- 
chine is shown in elevation and plan in Fig. 14. 

Its weight is approximately 100 tons and it embodies such 
features as a traveling spindle of large diameter and an automatic 
facing motion. The spindle can be revolved either independently 
or simultaneously with the facing slide and the machine is capable 
of performing both boring and facing operations simultaneously. 
For boring work of medium diameter the facing slide does not 
revolve. Reverse motions are fitted both to the spindle and the 
facing slide, and the machine is fully automatic with reversible 
power feeds to the spindle, facing slide, vertical motion of the 
spindle slide, and the horizontal and transverse motions of the 
table. Rapid power traverse is fitted to all these movements, 
as well as to the longitudinal movement of the boring stay along 
the bed and to the vertical motion of the boring-bar support. In 
addition to these movements the turntable, which is detachable, 
can be caused to revolve in either direction by power. It can also 
be turned by the automatic feed, enabling continuous milling to 
be performed in a circular path. The facing slide is of the slotted 
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type which allows of the tools being placed in the most convenient 
positions, while for wide faces two or more tools can be used simul- 
taneously 

The spindle slide and the boring stay 


being Cc irried inside the castings 


are balanced, the weights 
The spindle slide and the boring 
stay can be moved together or independently, so that once the align- 
ment has been obtained for the boring bar, it can be retained. 
Vernier scales are not fitted for this purpose dial traverse indica- 
tors which give the reading of the height above any given indica- 
tors which give the reading of the height above any given date 
These indicators are actuated by non-rotating 


The All the 


of line being used. 


screws, as already described in Engineer 


screws 

which operate the traverse are kept in tension and the end thrusts 
are taken by large bowl washers. 

The capstan for the power and quick hand traverse for the 


spindle serves The handles used for 
the spindle require only a forward push to engage the automatic 
feed. The quick power motor circuit cannot be completed so long 
as the automatic feed lever is engaged. The traverse of the spindle 
of 48 in. at one setting can be obtained anywhere within the range 
of the 96 in. obtained at two settings. All the sliding surfaces are 
provided with oil boxes in the castings and the oil is fed on to the 
sliding ways by wicks, while the bearings that run continuously 
are fed with oil by drip feed from a central supply, and the bearings 
for the intermittent telltale cups. After 
setting the slides, locking is performed by T-slots and bolts of large 
dimensions. In order to provide for wear, all the sliding surfaces 
can be adjusted by tapered gibs and end thrust on the traversing 
spindle and facing chuck is taken on ball washers of large diameters 
The following are some of the leading particulars of the machine, 

all of which are given in the original article 
Di 


a double purpose. moving 


motion have grease 


imeter of drilling and boring spindle s 


in. 
Traverse of drilling and boring spindle at one setting 48 in 
Maximum diameter machine will face 108 in 
Number of speeds to spindle and chuck 24 


Vertical traverse of sliding head 8 ft. 
Maximum distance, center of spindle to main table 9 ft. 6 
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Fig. 14 ELevaTion AND PLAN oF LARGE SURFACING AND Bortnea MAcuINE 








840 


INI iia dig ia ich aaa se anes 108 in. by 96 in. 
Size of detachable turn-table..................... 96 in. by 96 in. 
Longitudinal traverse of table... .. 2c ccc ccc cccccccecs 144 in 
Maximum diameter of bar machine will take............... 15 in. 


The machine is driven by a 30-b.hp. electric motor, while a 
separate motor is fitted for operating the rapid power traverse 
motion. All the motions are controlled from the platform at- 
tached to the spindle slide, and duplicated control gear of the 
“push button” type is fitted for operation from the most conve- 
nient positions. Reversing to all motions except the feed, which 
is mechanical, is obtained electrically. (The Engineer, vol. 134, 
no. 3484, Oct. 6, 1922, pp. 360-361, 3 figs., d) 
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New Principtes iN Rorative Batance, Amos F. Moyer, 
Mem. Am.Soc.M.E. Description of the balancing machine designed 
on the basis of principles evolved by Dr. B. L. Newkirk, of the 
General Electric Co., which makes it possible to measure directly 
the resultants for the two separate ends of a rotative body and to 
locate them without the necessity of separating the standing from 
the running balance. (Journal of the Society of Automotive En- 
gineers, vol. 11, no. 4, Oct., 1922, pp. 368-372, 9 figs., d) 


METALLURGY (See also Engineering Materials) 


THE DECARBURIZATION OF FERROCHROMIUM BY HypROGEN, L. 
Jordan and F. E. Swindells. The recently developed “rustless”’ 
iron may be considered as stainless steel from which the carbon 
has been largely eliminated. The carbon content of rustless iron 
is in the neighborhood of, or less than, 0.1 per cent. In order to 
produce an iron alloy containing as high as 12 per cent chromium 
and still keep the carbon content as low as indicated, it is necessary 
to use ferrochromium lower in carbon than the more common 
commercial grades bearing 4 to 8 per cent carbon. Carbon-free 
ferrochromium made by aluminothermic methods is available, but 
at prices which are too high to allow its extended use in producing 
rustless iron. 

Various procedures for decarburizing high-carbon ferrochromium 
have been described in a number of patents. The decarburization 
of ferrochromium by means of hydrogen has been suggested. The 
decarburization of cast iron and steels by heating in hydrogen at 
temperatures between 400 and 1200 deg. cent. has been described 
previously. Tests carried out on 60 per cent ferrochromium con- 
taining 8 per cent carbon showed that there was a slow decarburiza- 
tion of the powdered ferroalloy by dry hydrogen between 1100 and 
1350 deg. cent. The removal of carbon was more rapid just above 
than below the melting point of the alloy. The most rapid de- 
carburization was secured by bubbling hydrogen through molten 
ferrochromium at approximately 1500 deg. cent. Under these 
conditions nearly 1 per cent of carbon was removed from the alloy 
in four minutes as compared with four hours required to reduce 
the carbon 1.6 per cent at a temperature just below the melting 
point of the alloy. The most promising condition for refining 
high-carbon ferrochromium by this method is probably blowing 
the alloy with a blast of hydrogen in a converter. (Technical Ab- 
stract of Scientific Papers of the Bureau of Standards, no. 448, d) 


MOTOR-CAR ENGINEERING 
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(See also Gas Pro- 


FRAMELESS Lancia Cuassis, W. F. Bradley. Description of a 
unit where the body made from sheet-metal stampings is so de- 
signed as to require no chassis frame. This has been already 
illustrated and briefly commented on in MECHANICAL ENGINEERING, 
vol. 42, no. 9, Sept., 1920, p. 525. 

By means of this design the weight of a four-passenger car with 
phaeton body and full equipment has been reduced to the unheard- 
of figure of 1650 lb., which is all the more remarkable from the fact 
that the car has a wheelbase of 122 in., track of 43 in., speed ability 
of 70 to 75 m.p.h. on the level, and a reputed gasoline consumption 
of 21 miles to the American gallon. This was done by eliminating 
frame members and the usual type of body construction with 
heavy body sills. The body is built up of two main pressed-steel 
side members having a thickness of 2 mm. These members are 
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united by a series of cross-members formed into the following 
units: radiator housing, toe board and scuttle dash, frame and 
back rest of front seat, etc. From the toe board to the rear-seat 
back rest there is a longitudinal tunnel which receives the propeller 
shaft. The top of the tunnel is cut away just ahead of the front 
seat for the brake and change-speed levers to be passed through. 

When the necessary dies and presses have been installed the 
Lancia type of construction is claimed to be very much cheaper 
than normal body building with its attendant chassis frame. The 
engine used on this car is a four-cylinder V-type with an angle of 
20 deg. In addition to forming a V, the cylinders are in staggered 
relation. This disposition avoids the use of forked connecting 
rods and gives a separate bearing for each rod. 

Instead of the usual type of forged axle, Lancia has a triangular 
steel-tube construction comprising a bottom horizontal tube uniting 
the radiator housing and the steering yokes, two tubes from the 
top of the steering yokes to the top of the radiator housing. and 
another pair from the bottom of the steering yokes to a point on 
the main frame on a line with the dash. Front suspension is by 
means of a system of enclosed coil springs and hydraulic shock 
absorbers, the cylinders for the hydraulic system serving also to 
house the coil springs. The front-wheel brakes are operated by 
pedal in conjunction with those on the rear wheels. A feature of 
the front-wheel brakes is that the drums are within the wheels, the 
center line of the drums almost coinciding with the center line of 
the tire. Aluminum drums with die-cast aluminum shoes are em- 
ployed. (Automotive Industries, vol. 67, no. 15, Oct. 12, 1922, pp. 
706-708, 3 figs., dA) 


OIL ENGINEERING 


DESIGN AND OPERATION OF A Low-PREsSURE ABSORPTION 
Piant, W. P. Dykema and A. A. Chenoweth. This report, which 
can only be referred to here in a very general manner, gives a de- 
tailed outline of an experimental plant installed in the Cushing oil 
field in Oklahoma and of its regular operation, together with records 
of temperatures, pressure, production, and changes in equipment 
It also considers data on the latent heat of absorbed gases and a 
proposed means of overcoming the increase in temperature of the 
oil as it circulates through the towers. 

In the opinion of the authors a low-pressure absorption plant can 
sasily recover all the valuable gasoline fractions from rich casing- 
head gas if the absorption oil and the gas being absorbed are kept 
at a temperature not higher than 80 deg. and not necessarily less 
than 70 deg. fahr. This temperature range must be maintained 
throughout the absorbing process, from the time the oil and gas 
first come into contact until each, separated, leaves the absorptior 
towers on its way through the plant. It is certain, however, that 
the more closely the temperature is held to the lower value, the 
more satisfactory and complete is the cleaning of the gas fron 
all marketable gasoline. Data not fully set out in the report 
confirm this statement and a table given illustrates it by showing 
an air temperature of 58 deg. fahr. and an oil temperature of 8 
deg. as it starts through the absorbers. The increase of 20 deg 
fahr. in added heat, by reason of the latent heat of the absorbe: 
gases, here 20 per cent of the total, is therefore of great importance: 
(Bureau of Mines Technical Paper 263, 1922, 40 pp., 14 figs., ep) 


PHYSICS (See Power-Plant Engineering) 


POWER-PLANT ENGINEERING (See also Fuels and 
Firing; Railroad Engineering) 


APPLICATION OF THE STEFAN LAW TO THE CALCULATION ( 
FurNaAcEs, Prof. Vicente Burgaleta. The author presents t! 
general theory of radiation and develops formulas for the expressir 
of the Stefan law, which he proposes to apply to the calculation 
furnaces. In the first part of the article he establishes the experi- 
mental bases for the calculation of emission and absorption 
radiant heat, using methods not generally employed in engineering 
literature, and from these, by an analytical method, he establishes 
the precision and limits of the Stefan law. In the second part he 
shows how the Stefan law may be applied to the calculation of 
furnaces and then compares results obtained by this method, in 
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particular on locomotive furnaces, with values generally known. 
The article is of a mathematical character and not suitable for 
abstracting. (Anales de la Asociacion de Ingenieros del Instituto 
Catolico de Artes e Industrias, vol. 1, no. 1, Jan., 1922, pp. 39-45, 
5 figs., pmA) 


Tue Errecr or PoLtarizep Mercury on Borer Tuses, Geo 

l.. Fowler, Mem. Am.Soc.M.E. Data of an investigation made as 
to the characteristics of the film produced in boiler tubes by the 
boiler compound known as “polarized mercury.’ It is not stated 
where and by whom this investigation was made. 

It is stated that the film as it was found on the tube was a smooth 

glossy black, much smoother than the original surface of the tube 
when new and having a slightly lustrous polish resembling that of 
tussia iron. It was exceedingly hard and brittle, very closely 
adherent to the metal beneath, and could only be removed with 
difficulty. It could not be peeled off and could only be separated 
from the metal by using a hard and sharp scraper, the removed 
material coming off in the shape of a finely divided powder. There 
were no flakes, for the brittleness of the material was such that any 
disturbance of it caused it to crumble. 

The tube examined was partly covered with scale, but this 
ould be easily removed by seraping it off with an ordinary scraper, 
eaving the tube clean and free from any adhering particles. When 
clean the tube was found to be almost entirely covered with the 
black film referred to above 

In the physical examination of the film it proved to be impossible 
to detect the presence of mereury microscopically. Chemical 
nalysis showed that the film consisted of black magnetic oxide of 

m (FesO,) and some ferric oxide (Fe.O;), together with a small 
mount of free mercury present, which was, however, a mere trace 

he amount of ferric oxide present was also very small. The pro- 

ctive properties of the film are ascribed to the presence of mag- 
etic oxide of iron and a th ory is offered to account for the for- 
ation of the black magnetic oxide, and the role played in this 
process by previous deposits of scale. 
ngineering, vol. 35, no. 10, Oct 
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. 1922, pp. <00 25/4, 10 figs.., dg) 
UNDERFEED STOKERS OF THE Detroit Epison Co., FE. fk. Dubry. 
escription of a 13-retort underfeed stoker with a total grate area 
170 sq. ft., which makes possible a big reduction in the number 
overhead bunkers and coal-conveying equipment. 
lor some time the Detroit Edison Co. has desired to see what 
ild be done with a long stoker feeding the furnace from one side 
ly, as with this scheme it would become possible to reduce the 
t of the boiler unit by reducing the number of overhead bunkers 
n three to one. The introduction of the so-called superstoker 
stoker having long retorts and the dimensions increased to 
mit the necessary high rates of coal feed) by the Sanford Riley 
Co. afforded an opportunity to try out the single-end 
ngement of stoker and furnace. 
n general design this stoker does not differ materially from the 
idard Riley type, but the entire mechanism is larger and heavier 
uughout. There are thirteen retorts, fed by rams 11 in. in diam- 
r having a stroke of 12 in., giving a piston displacement nearly 
per cent larger than that of the 9-in. ram having a 10-in. stroke, 
hat with the crankshaft running at a slightly higher speed these 
teen rams feed coal as rapidly as do the twenty-six retorts of 
louble-ended stoker. 
ie Outstanding feature of this particular type of stoker is that 
tuyeres or grate blocks are movable in a direction parallel to 
path of the coal. The length of travel is adjustable and under 
trol of the operator, but the period of oscillation is dependent 
n the stoker speed, since each complete tuyere box, from the 
t where coal enters to the end of the apron at the clinker 
ler, is driven by its corresponding ram. 
0 complete test of the unit has yet been made, but various 
minary observations lead to the belief that the work of the 
sides of the boiler is quite evenly distributed since the gas 
erature at the beginning and end of each half are practically 
ame, likewise the temperatures of the steam leaving each super- 
er. The stoker responds quickly in an increase in the rate of 
bustion and can pick up load as rapidly as the double-ended 
is. (Power, vol. 56, no. 14, Oct. 3, 1922, pp. 536-538, 5 figs., d) 
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RAILROAD ENGINEERING (See also 


Engineering 
Materials; Power-Plant Engineering) 


STEAM-PROPELLED Unit Rattway Motor Car. Description of 
the type recently placed in service on the Canadian National Rail- 
ways, and built by the Unit Railway Car Co., Boston, Mass 

The car has a water-tube boiler and an oil burner. The power 
plant embodies the principles used in the Stanley steam automobile 
and is built under the same patents. In the first run from Boston 
to Toronto it covered without any trouble the distance of 660 miles 
with a running speed for much of the distance of between 45 and 
55 m.p.h. The body of the car is of steel construction and the car 
is equipped with standard couplers. The trucks 
arch-bar pedestal type of light construction. The car is designed 
for single-end operation, but may be driven at equal speed in 
either direction. The light weight of the car complete is 59,000 
lb., of which 13,000 lb. is for the power plant complete with all 
auxiliaries 


are of a modified 


The boiler is of the water-tube type and is made in 12 sections, 
being throughout of tubes. Each 
section consists of a front and back vertical header, the two being 
joined by 22 water tubes inclined at about 11 deg. to the front 
header and a single connecting steam tube at the top inclined at 
about 1 deg. to the back header. All tubes are straight and are 
electrically welded to the headers; opposite each end of every tube 
an opening Is provided in the headers through which the tube can 
be inspected, cleaned, or, in case of rupture, can be temporarily 
plugged 


constructed seamless boiler 


The construction of the steam drum and connections is such 
that they act From the steam drum the steam 
passes through the superheater in series, an arrangement which has 
been found to increase materially the life of the superheater unit 

The steam pressure ordinarily carried is about 80 lb. per sq. in., 
while the ultimate temperature after passing through the super- 
heater is from 650 to 800 deg. fahr. 


as a desaturator. 


The car is propelled by a 
simple two-cylinder engine mounted on the front side of the for- 
ward truck, power being transmitted to the axle by a single spur 
gear pressed on to the center of the axle 

The high-pressure superheated steam is carried from the throttle 
to the engine by a flexible pipe, while the exhaust steam from the 
main and auxiliary engines is conducted to an air-cooled condenser 
located on the roof of the car at the forward end. The auxiliary 
steam engine just referred to drives the two feedwater pumps, the 
fuel-oil pump, duplex-cylinder lubricating-oil pump, and the 2-kw 
d.c. generator. This engine is run at constant speed and governed 
by a ball-type governor. 

Records taken from cars in service show an average consumption 
of approximately 0.7 gal. of distillate, or 0.65 gal. of kerosene per 
car-mile. At the low price at which distillate can be obtained in 
many places, this represents a fuel cost of about four cents per 
car-mile. For lubricating purposes two gallons of a special cylinder 
oil has been found to be sufficient for a 400-mile run and one gallon 
of engine oil for the same mileage. 

The mechanical efficiency in the main engine and drive is high. 
The boiler efficiency when using superheated steam at 700 te 800 
deg. fahr. at the atomizer is said to be about 77 per cent. The 
time required to generate steam with storage air for the atomizer is 
from 20 to 25 min., and with steam at 200 lb. pressure, approxi- 
mately 18 min. An evaporation of about 14 Ib. of water from and 
at 212 deg. fahr. may be obtained per square foot of wetted heating 
surface. The main engine uses from 14 lb. to 19 lb. of water, 
depending upon load and grade conditions, to develop one horse- 
power-hour. (Railway Age, vol. 73, 16, Oct. 


no. 14, 1922, pp 
711-713, 5 figs., d) 
Locomotive-Type Steam Desaturator 
STEAM DesATURATORS ON HUNGARIAN RalILRoaps, Desider 


Ledacs Kiss. Until very recently steam desaturators have been 
only experimentally applied to American locomotives, but as large- 
diameter boilers and limited overhead clearance in modern locomo- 
tives are making it increasingly difficult to elevate the throttle suffi- 
ciently above the water level to insure dry steam, such devices are 
becoming of interest in connection with locomotive design in this 
country. 
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The Stein desaturator has been recently applied to approximately 
1000 locomotives on the Hungarian State Railways. The principle 
of this device is based on the fact that water which has a higher 
specific weight may be separated from the steam flowing to the 
throttle by the centrifugal force resulting from a sudden reversing in 
the direction of the steam flow. The unrestricted return of the 
separated water is secured by means of a water seal or siphon de- 
vice. The desaturator therefore consists of two principal parts— 
the separator and the water seal. The separation of moisture from 
the steam by means of centrifugal force is effected before the steam 
flows into the throttle by directing the steam through an intercepting 
port which is curved into a small radius. In this curved passage the 
small particles of moisture due to centrifugal force are hurled against 
the plate constituting the outer radius of this passage. This separa- 
tion of moisture from the steam is further effected in a chamber 
joining the curved intercepting port where the steam suddenly 
reversed its direction and simultaneously diminishes its velocity so 
that the particles of moisture fall to the bottom of the chamber. 
The water separated from the steam flows back into the boiler 
through a siphon which also constitutes a water seal, while the 
desaturated steam flows upward to the throttle valve. 

The device is relatively inexpensive to construct, has no moving 
parts, and, it is said, its maintenance is practically negligible. 

Tests have shown that the performance of a locomotive equipped 
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is desirable to keep a small quantity of steam in the cylinders for the 
purpose of better lubrication, particularly where the steam is super- 
heated. Under these conditions the easing valve will alone supply 
sufficient steam to keep the piston-valve and cylinder surfaces well 
lubricated, thus obviating the practice of running with a “cracked”’ 
throttle ordinarily employed with the double-beat throttle valve. 
(Railway Review, vol. 71, no. 15, Oct. 7, 1922, pp. 475-478, d) 


REFRIGERATION 


FEATHER-VALVE Compressors OF THREE Types, CONSTRUCTION 
AND OPERATION, F’. L. Fairbanks, Mem. Am.Soc.M.k. Paper based 
on the experience of the author with the apparatus at the Rich- 
mond Street Station of the Quincy Market Cold Storage and 
Warehouse Company, Boston, Mass. 2 

In order to meet increased load conditions which proved to be 
in excess of original expectations, the speed of the (Boyle) com- 
pressors at the plant was increased from time to time until one 
of over 70 r.p.m. had been reached. It was found that while the 
capacity was thereby augmented it did not increase in proportion 
to the increase in speed, this being ascribed to lag in the operation 
of the poppet valves and to the excessive inertia of the heavy re- 
ciprocating parts which began to tell at the increased speeds. 

In order to meet these conditions rather than with an idea of 
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Fie. 15 SrructuraAL Detaits AND Metuop or AppLyING SemI-BALANCED SLIpE-VALVF 
HUNGARIAN STATE 


with the desaturator is superior to that without it, and that loco- 
motives equipped with desaturators require 25 per cent less cylinder 
oil for lubrication than locomotives operating without desaturators. 

The peculiar type of balanced slide throttle valve was designed 
for use in conjunction with desaturators. The double-beat throttle 
valve commonly used on American motive power is rarely used in 
Europe, the objection to this type being the liability of the valve to 
leakage in bad-water districts owing to the incrustation of scale 
deposited on the valve seats. 

The partially balanced slide valve of a type used on the Hunga- 
rian State Railways is shown in Fig. 15. 

This throttle consists of two slide valves as shown, (a) being the 
main slide valve while the easing valve (c) has a limited travel. 
The latter is operated by a lever (k), so that in opening the throttle 
lever this easing valve is first moved to the point where the slot (e) 
coincides with the slot (c) in the main slide valve, when steam is 
admitted to the dry pipe, thus balancing the pressure on the main 
slide valve. As the main valve is opened, the easing valve moves 
with it, but in the meantime the easing valve has served to admit a 
small quantity of steam so that a sudden inrush of steam to the 
cylinders is avoided. Another advantage of the easing valve is 
found in the light running of the locomotive and in drifting when it 
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THROTTLES TO LOCOMOTIVES OF THE 


RAILWAYS 


increased economy, it was decided to install a booster which con- 
sisted of a steam-driven, twin-tandem, enclosed-crankcase, feather- 
valve air compressor designed to deliver air at 75 lb. per sq. in 

the only changes being made to adapt it for ammonia. aside fron 
using a somewhat heavier flywheel, being in the stuffing boxes an: 

a few other minor details. 

In operating this booster, steam was taken from the mains a 
125 lb. per sq. in. pressure, superheated 100 deg. fahr., and th: 
exhaust was delivered to the intermediate steam receiver betwee! 
the high- and low-pressure cylinders of the larger compressor. [: 
other words, the steam end of the booster was compounded with th: 
steam end of the larger compressor with a view to getting the bes 
economy possible under the conditions. 

The method of operation was to operate the large compress 
at a constant speed of 40 r.p.m.—approximately the builder’ 
rating—at which speed the valves and reciprocating parts func- 
tioned without distress, and to operate the booster at a speed nec- 
essary to produce the tonnage required; this change of speed in th: 
booster being accomplished by varying the Meyer cut-off to meet 
the local conditions, up to a maximum speed of 300 r.p.m. 

It was expected that this booster, at an expense of about one- 
twelfth of the cost of the larger machine and with a very limited 
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floor space available, would double the capacity of the larger 
compressor at its rated speed. 

Operation has shown that the expected has been easily exceeded 
and, while this was probably the first application of the feather- 
valve compressor to ammonia service, it has been one of the most 
pleasing and most satisfactory pieces of apparatus in the equipment 
of the plant 

\ cross-compound or two-stage sy.nchronous-motor-driven ma- 
chine is also described. Tests were conducted and the resultant 
data show the adva 


ntages oO 


f compound compression. 
(nother instal 
vertical 


to accon 


lation, in which two old slow-speed single-acting 
compre 
imodate 


described. This 


sors and two absorption machines were removed 
a new uniflow-steam-engine-driven compressor, is 
the 


efficiency 


installation, as well as 
sted to 


vol v, no. o, 


ot] er two already 
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ascertain its rig 
1922, pp 85-92 and 94, 101-102, 
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FLetrner Rupper. A new type of rudder which is said 
already been fitted to one or two vessels of moderate size 
ind will be installed on the Odenwald, an SOOO0-ton twin-screw motor 
vessel now being built for the Hamburg-American Line. 

The rud 
rudder is 


ler is based upon the well-known principle that when a 
turned in a moving stream of water such as is produced 
by the propeller there is caused a difference of pressure on the two 
sides. In main 
ind auxiliary rudder, the latter having usually only in the neigh- 
borhood of one-twentieth of the surface of the former. 


the Flettner arrangement the rudder consists of a 


The power 
required to turn it is comparatively small, and the pressure differ- 
ence created is therefore utilized automatically to cause the move- 
ment of the main rudder. By a small vertical 
shaft within the rudder spindle is operated by hand from the bridge 
At the i short beam 
carrying two parallel links the opposite ends of which are attached 


a suitable means 
bottom of the shaft an attachment is made to 
to a similar beam carrying the auxiliary rudder. This is, of course, 
capable of swinging independently of the main rudder. It is 


] 


laimed (says the Motor Ship) that although the area of the aux- 


liary rudder may be 5 per cent of that of the main rudder, the 
power required for its operation is actually only between 2 and 3 
per cent of that which is needed for actuating a rudder in the or- 
dinary way 

On the motorship Odenwald the spindle actuating the auxiilary 
rudder is operated from the bridge by means of steering cable of a size 
normally used on a small boat with hand steering gear. There is also 
hn emergency gear, enabling the rudder to be operated in the ordi- 
way, either by hand or from a steam windlass on deck. It 
hould be noted that when the engines are reversed and the vessel 


round 


nary 


goes astern the rudder swings right through an angle of 
180 deg 
The Flettner rudder, 
Germany, is the outcome of prolonged experimental 
while the principle was adopted in 


luring the war. 


which is attracting the utmost attention 
vork 
connection with airplanes 
Although the Odenwald represents the first large 

p on which it will be fitted, it has been adapted to the small 
1) 210 For 


utch steamer Frigido, a vessel of about 
iny months past this vessel has been in operation with the rudder, 


tons gross. 
ch, it is stated, is operated by hand with a steering wheel no 
larger than a motor-car steering wheel. The steering wire in this 
ise is said to be only 4 mm. in diameter, and it is reported that in 
vy weather and in crowded waters it has always proved ex- 
nely successful. (The L858, 


t. 5, 1922, p. 222, d) 


Practical Engineer, vol. 66, no. 


STEAM ENGINEERING (See Railroad Engineering) 
TESTING AND MEASUREMENTS 


X-Ray EXAMINATION OF INNER STRUCTURE O01 
Merats, Curerty Copper Wires, Prof. Akimasa Ono. Data of 
experiments wherein X-ray interference figures obtained from 
several copper wires are reported with special regard to the crystal 
arrangement in the strained copper. Experiments show that a 
copper rod composed of an irregular mass of small crystals on being 


STRAINED 
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drawn into wire takes a fibrous structure, the arrangement of 
crystal lattices being transformed into a state of axial irregularity 
This may perhaps account for the changes in such properties as 
hardness and strength 

$y finding the inclinations of several simple planes in the face- 
centered lattice and the relative intensity of 
rays reflected by the planes, it was shown that a 


ay 
of latti 


cubie calculating 


ces with the trigonal axis in the longitudinal direction of the 
specimen gives rise to the pattern obtained in the experiment 
The author believes that it is probable that the trigor Kis 
Ccomnciae the longitudinal direction or the fiber directior if 
the spt | hether this is re IIx the ‘ Vv 
a spectr nvestigation which i g 1 for 
Vem ( ege ¢ I) net Ky / ¢ al é ily, 
Fukuoka. J 2 no. 5, 1922, | 241-260 15 tes of 


THERMODYNAMICS (See Power-Plant Engineering) 


VARIA 


\ New Scutprurtnc Meruop, W. F. Engelmann. 7 new 
method consists of two separate steps: the recording of the rm 
of the object, and the carving out of the reproduction. 

rhe recording is done by means of a moving-picture camera 


equipped with a black shade movable through worm and worm 
wheel in such a manner that only a part of the object is illuminated. 


To record a face 


the tip ol 


for example, the shade is first placed so that only 
nose is projecting into the light and gradually drawn 


entire tace 1s exposed to the camera 


the 


back until the In this way 
are obtained, the outline of eacl 


a number of photographs 


hew 
picture giving the contour of a different plane of the object and 
each picture being slightly different in size from its neighbors on 


both sides 
The the reproduction, 
is a simple machining operation in which the reproduction is milled 


second sté Dp, which is the carving out of 
out in as many planes as there were contour pictures made of 
object. Each plane of the reproduction has contour 
picture which is used as a pattern from which to copy the contour 
of a plane. The outline of the contour picture is transferred to 
its plane by a pantograph which holds in its one free end a tracer 
disk and in its other free end a milling cutter. 

Several modifications of the plane are described in the booklet. 
No data are given to show whether actual machines have 
built on the plan described, and what results have been obtained. 
(Pamp ilet published by author. Chicago, Ill., 1922, 35 pp., 
g) 


the 


its 


own 


been 


r 
) gs., 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c comparative; 
d descriptive; e experimental; g general; A historical; m 
matical; p practical; s statistical; ¢ theoretical. 
merit are rated A by 
of the reviewer, not of the Society. 


mathe- 
Articles of especial 
the reveiwer. Opinions expressed are t! 


Ose 


Addendum to Table of the Torsional Strength of Bars 


The added to the table of the Torsional 
Strength of Bars published in the November, 1922, issue (pp. 738, 
739, 740) of MecHANICAL ENGINEERING. 

In the table in question: 


follow ing should be 


G = modulus of rigidity 
6 angle of torsion in a given length. 


» as follows: 


” l 1.5 2 3 4 6 g 10 - 
1 0.6753 0.8476 0.9300 0.9854 0.9970 0.9999 | I l 
v = 0.6753 0.7279 0.7395 0.7423 0.7423 0.7425 0.7425 0.742 0.7425 
vs = 0.1404 0.1957 0.2286 0.2633 0.2808 0.2982 0.3070 0.3123 0.3333 
ve = 4.81 4.33 41.07 3.74 3.55 3.35 3.26 3.20 3. Of 
vs = 0.1539 0.1362 0.1318 0.1357 0.1412 0.1491 0.1535 0.1562 0.1667 
ve = 0.1472 0.2015 0.2277 0.2454 ).2491 0.2500 0.2500 0.2500 0.2500 








Test Code for Reciprocating Displacement Pumps 


Preliminary Draft of the Eighth in the Series of Nineteen Test Codes 
Being Formulated by the A.S.M.E. Committee on Power Test Codes 


HE Committee on Power Test Codes is now engaged in the 

revision of the A.\S.M.E. Test Codes of 1915. Mr. Fred R. 
Low is Chairman of the Main Committee of twenty-five which 
guides the work of the nineteen Individual Committees. Below is 
reproduced the eighth of these codes to be completed. The Indi- 
vidual Committee which developed this Code is headed by Mr. 
D. A. Decrow as Chairman and consists of C. H. Anderson, 
E. H. Brown, G. J. Foran,’ and L. E. Strothman. Mr. Strothman 
was Chairman of the Committee from the time of its organization 
in December, 1918, until his death in May, 1922. 

The Committee and the Society will welcome suggestions for 
corrections or additions to this draft of its Code from those who 
are especially interested in the manufacture and testing of Recip- 
rocating Displacement Pumps, whether driven by steam, gaso- 
line, electric, or other forms of motive power. These comments 
should be addressed to the chairman of the Committee in care of 
The American Society of Mechanical Engineers. 


INTRODUCTION 


1 The code for reciprocating steam pumping machinery ap- 
plies to tests for determining the performance of the pump and 
engine, including reheaters, heaters and jackets, if any, and jacket 
pumps, circulating pumps, condensate pumps and vacuum pumps 
which are concerned in their operation. For tests of pumping 
machinery and boiler plant combined, reference should be made to 
the Code for Complete Steam Power Plants. 


OBJECT 


2 In accordance with the “General Instructions” the object 


of the test should be determined and recorded. If the object relates 
to the fulfilment of a contract-guarantee, an agreement should 
be made between the interested parties concerning all matters 
about which dispute may arise, as noted in Par. 3 of the “General 
Instructions,” and the points agreed upon should be stated in the 
Report of the Test. 


MEASUREMENTS 


3 The fundamental measurements that must be made in a 
duty trial of a reciprocating steam pumping engine are: 
(a) Amount of water pumped, in pounds 
(b) Average head, in feet 
(c) Amount of steam consumed, in pounds; or the amount of heat con- 
sumed, in B.t.u. 


In addition to the above, the following principal data are to be 
determined : 


(d) Diameter and stroke of plungers and rods 

(e) Diameter of steam cylinders and piston rods 

(f) Stroke of the steam pistons 

(g) Speed, in revolutions 

(h) Indicated horsepower of steam and water cylinders 

(7) Steam pressure at throttle in pounds per squareinch above atmosphere 

(7) Atmospheric pressure in inches of mercury 

(k) Quality of the steam (moisture or superheat at the throttle) 

(1) Exhaust pressure in pounds per square inch above zero, or vacuum 
in inches of mercury 

(m) Receiver pressures in pounds per square inch 

(n) Temperature of the exhaust steam. 


INSTRUMENTS AND APPARATUS 


4 The instruments and apparatus required for a performance 
test of a reciprocating displacement pump are: 

(a) Tanks and platform, scales for weighing the quantities of condensed 
steam, leakage water or boiler feedwater in accordance with 
the object of the test and local conditions 

(b) Graduated scales attached to the water glasses of the boiler, if the 
feedwater is measured; the elevation of zero mark of the gradu- 
ations being fixed and recorded with reference to some part of 
the gage-glass fitting which will not be moved or altered by the 
destruction and renewal of the glass 


1 Deceased. 
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(c) Pressure gages, vacuum gages and thermometers provided with 
suitable mercury wells 

(d) Steam calorimeters 

(e) Barometer 

(f) Revolution counter or other accurate speed-measuring device 

(g) A venturi meter or other means for measuring the quantity of water 
pumped 

(hk) Graduated stroke scales for direct-acting pumps 

(i) Indicators for the steam and water cylinders 

j) A planimeter . 

(k) A dead-weight gage tester 


Directions regarding the application, use, and calibration of 
the instruments and apparatus noted and statements as to their 
accuracy are given in Paragraphs Nos. .. of the 
Instruments and Apparatus.” 


“Code on 


The gage on the discharge main should be attached near the pump 
discharge nozzle, and that on the suction main near the suction nozzle. 
The gage pipes should be provided with valves at the gages and pet-cock 
outlets on the pump side of their valves. The pet cocks should be occasion- 
ally opened to let out the air, if any, and fill the pipes with water when under 
pressure, or let in the air and empty them of water, if any 
vacuum 


. when under 


PREPARATIONS 


5 Paragraphs 1 to 19 of the General Instructions should first 
be carefully studied. The dimensions of the pumps should next 
be determined and recorded, especially those of the plungers and 
rods. Note should also be taken of the physical conditions not only 
of the pumping machinery but of all parts of the plant concerned. 
The testing appliances may then be installed and the leakage tests 
conducted. 


5a Dimensions. The dimensions of steam and water cylinders should 
be determined by methods described in the ‘*Test Code for Reciprocating 
Steam Engines,”’ Par. 5a 

5b Leakage of Engine. The amount of leakage of the engine should be 
determined by weighing. There may be leakage through valves, past the 
piston or in the condenser. For approved methods of determining the 
amount of this leakage see Pars. Nos. of the “‘Code on Instruments 
and Apparatus.” 

5c Leakage Test of Pump. The tightness of the suction and discharge 
valves and the plunger packing, if it is of the inside-packed construction 
should be ascertained by putting the specified discharge pressure on them 
and observing the leakage by removing a handhole or manhole cover on 
the suction side of the part being tested. If consistent with object in view, 
the valves should be made tight and the plunger packing should leak only 
enough to insure that the friction of the packing on the plunger is not ex- 
cessive. The leakage past the valves and plungers should be measured 
by conducting the leakage water to weighing tanks or other measuring 
devices, such as a weir or orifice, which are suitable for the quantity to 
be measured, and the rate of leakage past each valve deck and plunger de- 
termined. In correcting the plunger displacement for the leakage thus 
found it should be remembered that each valve deck and single-acting 
plunger leaks during only one-half the period of the test. In the case of 
a direct-acting steam pump the rate of leakage can be Cetermined by closing 
the main discharge valve, which must be proved to be tight, making cer- 
tain that the plunger chamber and suction connections are filled with water 
and running the pump fast enough to keep the discharge-pressure at the 
normal test pressure. The rate of leakage as determined by this test 
may be deducted from the duty-test rate in computing the net quantity 
of water pumped. 


6 Water Rate. The water rate or steam consumption of the 
engine should be determined by measuring the condensate from 
the surface condenser, if that type of condenser is in use, all the 
steam used by the engine and auxiliaries concerned passing into 
the condenser. If the condenser leaks, the defects causing such 
leakage should be remedied, or suitable leakage corrections should 
be made. The amount of condensation from jackets and reheaters 
as well as the steam used by the auxiliaries concerned, if not in- 
cluded in the condensate measurement, should be added thereto. 
If a surface condenser is not available, the steam consumption 
should be determined by feedwater tests, which require the measure- 
ment of the various supplies of water fed to the boiler. The water 
from separators and drips on the main steam line, the steam used 
for other equipment not a part of the engine under tests, and of 
the water and steam which escapes by leakage from the boiler 
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and piping, must also be measured, and these quantities deducted 
from the total quantity of feedwater. 

7 Measurement of Water Pumped. The quantity of water 
pumped should be determined by actual measurement, using a 
venturi meter, weir, orifice, or pitot tube, in accordance with the 
directions of the “Code on Instruments and Apparatus.” This 
measurement should be checked by comparison with plunger 
displacement, corrected for plunger and valve leakage, the latter 
being determined as directed in Par. 5c. When the actual measure- 
ment cannot be obtained the plunger displacement method alone 
may be used. In direct-acting pumps the actual stroke of each 
plunger must be determined by the use of graduated stroke scales 


OPERATING CONDITIONS 


8 The operating conditions should conform to the object 
of the test and these should prevail throughout the trial, as pointed 
out in Par. 19 of the “General Instructions.” Care should be taken 
that air is not snifted into the pump cylinders. In such cases 
where air enters in sufficient quantity to be revealed by the indi- 
eator diagrams from the pump cylinders or other means, the 
quantity of water determined by the plunger-displacement method 
must be corrected accordingly. If an air pump is used to remove 
air which enters the suction pipe in the supply system of the pump- 
ing engine, such a pump is not to be considered a part of the engine 
equipment so far as it concerns the test. 


STARTING AND STOPPING 


9 The engine and appurtenances should be first thoroughly 
heated and run under the prescribed conditions until uniformity 
is secured. When surface-condenser measurement is used, a test 
for steam or heat consumption with substantially constant load 
should be continued for such time as may be necessary to obtain 
1 number (not less than four) of successive hourly records, during 
which the results are reasonably uniform. Where the steam con- 
sumption is determined by measuring the feedwater to the boiler, 
the duration should be at least 5 hours, and preferably 10 hours. 


Ya When a surface condenser is used, the test should start by commenc- 
ng to weigh or measure the condensate and any other quantities of steam 
msumption involved, at the same time beginning the regular observa- 
tions and other necessary test work. At the end of the allotted time the 
stopped by the measurements and observations 
When feedwater measurements are employed, the test should be started 
carefully observing the steam pressure and water level in the boiler, 
nd the level in the feed tank, if measuring tanks are used, at the same 
time beginning the water measurements and taking up the regular work 
f the test At the end of the prescribed time, the water levels and steam 
pressure should be brought as near as practicable to the same points as at 
the start, and the observations discontinued. If there are differences in 
the water levels or pressure. proper corrections must be applied to the 
vater measurements. 
9b When feedwater measurements are employed care should be taken 
cases where the activity of combustion affects the height of water, that 
e same conditions of fire and draft are secured at the end as at the begin- 
ng. Care should also be observed to note the average height of water 
the glass when the water line fluctuates. 


test is discontinuing 


RECORDS 


10 The general data should be recorded as pointed out in Pars. 
20 to 30 of the “General Instructions.” Instruments should be 
id and indicator cards taken from each end of each cylinder at 
east quarter-hourly when the conditions are uniform and oftener 
en there is much variation. By permitting the pencil to trace 
er the diagrams several times a pencil band will result, thus 
ing a better average than a single line for power measurement. 
there are wide fluctuations in readings they should be shown 
recording instruments. Each indicator card should be marked 
th the number, date, time, scale of spring and end of cylinder, 
ind on one card of each set the readings of the steam gages should 
recorded. The log should contain the record of the readings 
steam and vacuum gages, thermometers, calorimeters, speed 
indicator, load-measuring devices, and all other instruments, and 
these readings should be obtained at practically the same time the 
indicator diagrams are made. The areas, length, mean effective 
pressures, and cut-offs shown by the indicator diagrams, should 
also be entered in the log. If complete test data are desired repre- 
sentative steam-pipe diagrams should be taken with an indi- 
cator applied near the throttle-valve gage and operated by con- 
hection to the reducing motion of the cylinder indicators. 
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10a A set of specimen indicator cards should be carefully selected 
from the whole number taken, and these should be embodied in the record. 
The specimen cards selected should be such as to show the average con- 
ditions of pressure and cut-off. If steam-pipe diagrams are 
specimens of these should also be placed in the record 
11 Throttle Pressurc. The throttle pressure, or the average 
pressure in the steam pipe just before the throttle, is that shown 
by a corrected steam gage attached to the steam pipe 1'/, to 2 
diameters from the throttle. Fluctuations in this pressure may be 
reduced by a moderate choking of the gage cock. When greater 
precision is desired or when the fluctuations in pressure are large 
the average pressure may be found by working up the steam-pipe 
indicator diagram taken at or near the same point, and finding 
the mean pressure for the entire stroke, during the periods of 
admission. 
lla If the guarantee contract states that a 
to be maintained at the throttle, then the low part of the line 
in determini: 


obtained, 


certain steam pressure is 
should be used 
g the steam pressure 


CALCULATION OF RESULTS 


12 Water Rate. Whether the engine is supplied with wet, dry 
and saturated, or superheated stean, the actual steam consumption 
is stated in the report of the test. When the engine is supplied 
with wet steam, the quantity of dry and saturated steam comprised 
in the wet steam is found by deducting from the total weight of 
steam as measured the moisture as shown by a calorimeter near 
the throttle. Superheated steam requires no correction. The 
“estimated steam” consumed corresponding to any desired or 
specified set of conditions as to moisture, superheat, pressure, and 
vacuum which differ from the conditions of the test—such, for 
example, as those required by a contract guarantee or acceptance 
test—should be determined in the manner previously agreed upon 
by the interested parties in accordance with Par. 3 of the ‘General 
Instructions.’”’ (See also Code on Definitions and Values, Par 
152, and Test Code for Steam Turbines.) 

12a In view of the fact that “dry saturated steam” is practically un 
obtainable commercially and that the presence of moisture is detrimental 
to the economy of the engine to a greater degree than the amount present 
in the steam would indicate, arbitrary corrections (referred to in Par. 11 
above) for correcting the actual water rate for quality are to be 
“Estimated Steam.” 


ised in 
arriving at a value of 
13 Heat Consumption. The number of heat units consumed 
by an engine per hour is found by multiplying the consumption, 
as measured in pounds of steam per hour, by the difference between 
the total heat in one pound of steam at the average pressure and 
of the average quality found in the steam pipe near the throttle 
and the heat in one pound of water at the temperature of saturated 
steam at the average pressure existing in the exhaust pipe near 
the cylinder. 
14 Indicated Horsepower. The indicated horsepower for each 
end of the cylinder is found by using the formula 
PLAN 
33,000 
where P represents the mean effective pressure in pounds per 
square inch, L the length of the stroke in feet, A the area in square 
inches of the piston less the area of the piston rod, if any, and N 
the number of active strokes per minute. The total horsepower of 
a cylinder is the sum of the horsepower developed in the two ends. 


L.hp. 


14a The mean effective pressure should be found by dividing the area 
of the diagram in square inches as determined with a correct pianimeter, 
by the length of the diagram in inches, and multiplying the quotient by 
the average corrected scale of the indicator spring. The length of an in- 
dicator diagram is the distance between two perpendiculars to the atmos- 
pheric line drawn at the extremities of the diagram.) If a planimeter is 
not available, the approximate mean effective pressure may be determined 
by finding the average height of the diagram in inches as obtained by 
averaging a suitable number of ordinates, at least twenty, measured be- 
tween the lines of the forward and return strokes, and then multiplying this 
average by the scale of the spring 
15 Thermal Efficiency. The proportion of the total heat con- 
sumption which is converted into work is called the “thermal 
efficiency,” and is found by dividing 2545 (B.t.u. equivalent to 1 
hp-hr.) by the number of heat units actually consumed per hp-hr. 
(Par. 13). The quotient is multiplied by 100 to express the ther- 
mal efficiency in per cent. The formula is: 
2545 


Thermal Efficiency = — 
| : Ww (Hi, Je) 
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where w = pounds of steam as supplied per i-hp-hr. 


H, = total heat above 32 deg. per pound of steam at the 
initial conditions prevailing before throttle valve. 

g2 = heat of liquid above 32 deg. in one pound of water 
at the temperature of saturated steam at exhaust 
pressure. 


16 Engine Efficiency. The engine efficiency is the ratio ob- 
tained by dividing the heat equivalent of the actual work done by 
the heat available for an ideal engine. The accepted standard for 
the ideal steam engine is the Rankine cycle (Code on Definitions 
and Values, Par. 145). The engine efficiency is obtained by the 
following equation: 

2545 


Engine Efficiency (referred to i-hp.) = Sir .- a 


where w = pounds of steam as supplied per i.hp-hr. 


H, = total heat above 32 deg. per pound of steam at the 
initial conditions prevailing before the throttle valve 
H, = total heat above 32 deg. per pound of steam after 


adiabatic expansion from initial conditions to the 
final pressure. 

H, and Hz can be found from any Total Heat-Entropy diagram. 
(H, — Hz) is the heat available for work per pound of steam. 

17 Head. The head is determined from two elements, viz., the 
‘discharge pressure,’ which is the pressure in the discharge main 
referred to the center line of the pump cylinders (or other datum 
line as may be determined on), and the “suction lift” or “suction 
pressure,” which is the vaccum or pressure in the suction main 
referred to the same datum. When the suction main is under a 
vacuum the head is found by adding the ‘“‘suction lift” to the “‘dis- 
charge pressure,” both expressed in feet. When the suction main 
is under pressure the head is found by subtracting the ‘suction 
pressure” from the “discharge pressure,” both expressed in feet. 

17a Discharge Pressure. The discharge pressure is found by adding to 
the pressure in feet shown by the gage connected to the discharge main the 
vertical distance in feet between the center of the gage (if of the Bourdon 
spring type) or the lower surface of the mercury (if of the mercury type) 
above the center line of the pump cylinders (or other datum determined on). 
Should the gage be located below the datum line this distance is to be sub- 
tracted instead of added 

17b Suction Lift. The suction lift is found by adding to the pressure in 
feet shown by the vacuum gage connected to the suction main the vertical 
distance in feet between the datum line noted and the point where the gage 
pipe connects to the main. Should the vacuum gage be located above the 
datum line, this distance is to be subtracted instead of added. 

17c Suction Pressure. The suction pressure, which obtains in cases 
where the suction pipe is under pressure, is found by subtracting the ver- 
tical distance in feet between the datum line and the center of the gage on the 
suction main (if of the Bourdon spring type) or the lower surface of the mer- 
cury (if of the mercury type) from the pressure in feet shown by the suc- 
tion gage. 

17d Velocity head. If there is a material difference in the velocities 
at the discharge and suction gage connections to the mains, the head should 
be corrected for the difference in the velocity heads in the two mains. 

If there is a material difference in the velocities at the discharge and 
suction gage connections to the mains, the head should be corrected for the 
difference in the velocity heads in the two mains. 

18 Leakage of Pump. The percentage of leakage in a recipro- 
cating pump is found by dividing the quantity of leakage during 
the test, as computed from the rate of leakage determined on the 
leakage trial, by the plunger displacement during the test, and 
multiplying the quotient by 100. 

19 Capacity. In cases where the water discharged is not other- 
wise measured, the capacity in gallons per 24 hours is found by 
multiplying the net area in square feet of all the plungers by the 
length of the stroke in feet, the number of discharge strokes per 
minute, the constant 1440 and the constant 7.48, and deducting 
the total pump leakage in gallons per 24 hours. 

20 Water Horsepower. The water horsepower is found by 
multiplying the weight of water discharged, in pounds per hour, 
by the head, in feet, and dividing the product by 1,980,000. 

21 Duty per 1000 Lb. of Steam. The duty in foot-pounds of 
work done per 1000 pounds of steam is found by multiplying the 
number of pounds of water discharged by the pump during the test, 
by the head in feet, dividing the product by the number of pounds 
of steam consumed during the test, and multiplying the quotient 
by 1900. 

22 Duty per 1,000,000 B.t.u. The duty in foot-pounds of work 
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done per 1,000,000 B.t.u. is found by multiplying the number of 
pounds of water discharged by the pump during the test by the 
head in feet, dividing the product by the number of B.t.u_ con- 
sumed, and multiplving the quotient by 1,000,000. 

23 Friction and Mechanical Efficiencies. The percentage of total 
friction is found by subtracting from the average i.hp. of the steam 
engine the average water horsepower (Par. 20) and dividing the 
remainder by 100 times the engine ihp. The combined mechanical 
efficency of the entire engine is found by dividing the water horse- 
power (Par. 20) by the engine i.hp. and multiplying the quotient by 
100. The mechanical efficiency of engine and pump is found by divid- 
ing the average pump i.hp. by the average engine i.hp. and multiply- 
ing the quotient by 100. The hydraulic efficiency of the pump is found 
by dividing the average water horsepower (Par. 20) by the average 
pump i.hp. and multiplying the quotient by 100. 

24 Correction Factors for Duty and Economy. The correction 
factors to be applied when the conditions as to pressure, quality 
of steam, or vacuum differ from those desired or required, should 
be based so far as practicable on data determined from the engine 
itself. For example, the effect of a variation of pressure from that 
desired may be determined by making two additional tests at 
pressures 5 lb. and 10 Ib., respectively, below that of the main 
test, plotting the results, and obtaining a curve of performance, 
on the basis of which the correction may be applied. 

On tests conducted to determine if economy (heat and steam ec 
tion) guarantees have been met, it is often necessary 


nsumpe- 
and on tests for other 
purposes it is frequently desired, to estimate the performance of the steam 
end under conditions of steam pressure, quality (moisture or superheat) and 


vacuum different from those prevailing and obtainable during the tests. It 
is not feasible to give correction factors for a variation of conditions, but for 
steam pressure and vacuum (or back pressure) which can be readily varied 
over a considerable range, any necessary correction factor can be approxi- 


mated closely by running a series of preliminary tests coveri! 
pressures and plotting the computed economies as a function of the variable 
factor. 

A variation of superheat in a plant is not ordinarily so readily 
but by manipulating the rate at which the boilers are fired, a series of variable 
superheat tests can often be obtained and a correction factor experimentally 
determined. It is not considered practicable in test work not conducted for 
research purposes to determine the effect of moisture in the steam on the 
economy of the engine, but because of the fact that it is believed that mois- 
ture in the steam is more unfavorable to the economy than is indicated by the 
percentage of moisture present, it is important that any correction for mois- 
ture should cover but very minor variations in the quality. Further 
the first ten degrees of superheat affect the economy more favorably than 
the second ten degrees, etc., it is imperative that the use of correction factors 
for differences in quality (moisture or superheat) when the steam is near the 
saturation point should not be based on data that do not apply to the engine 
and the condition of the test. 

If the tests are in connection with contract guarantees, all parties con- 
cerned should agree on the corrections prior to the final tests. In all cases 
the report, text and tabulation or summary should plainly state (first) the 
actual test results and (second) the estimated corrected result and, so far as 
possible, the corrections should be applied to the final computed test results 
and not to any of the component measurements, such as the total weight of 
steam per hour, etc. 


effected, 


since 


DATA AND RESULTS 


25 The data and results of the tests should be reported i 


accordance with the form (Table 1) given herewith, adding lines 
for data not provided for or omitting those not required. Unless 
otherwise indicated, the items should be the «verages of all ob- 
servations. 


TABLEI DATA AND RESULTS OF RECIPROCATING DIS- 
PLACEMENT STEAM-PUMP TEST 
A.S.M.E. Code of 1922 
GENERAL INFORMATION 
(1) Date of test.... 
(2) Location...... Se ee aera Tee ee 
aie Sean bch oeSaw eee eas aCe? Re LRGAa DRO 
SO Se ena 
RR ne eer ere 
Te Or errr re viear tetrwaee 
DescriIpTION, Dimensions, Etc. 
ey ES eee ree 
(8) Number of steam cylinders.......... sate ines uarees 
(9) Diameter of steam cylinders: hp......in.; i.p. ie.e bp... mR 
(10) Stroke of steamend........... We 2 Anita eae enek poeataauk a iea e's 
(11) Number of plungers........ 
(12) Single or double-acting...................... 
er NS 6, nas aaah Sw area eee Tach os haw bes in 
ee I gS cls oes Sin ere N icy peel le Madd «awa in 
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(15) Type of condenser...... expansion between initial conditions and final pressure ac- 
(16) Cooling surface in condenser ‘ : sq. ft. cording to Rankine cycle (See Par. 16 B.t.u. 
(17) Type and size of condenser pumps Ist 2d 3d 
(18) Type and size of any exhaust or receiver feed-water heaters, Cyl. Cyl Cy] 
steam reheaters, and jacket pumps or other auxiliaries a Indicator Diagrams: 
ae a liscl , 66) Nominal] cut-off per ent 
(19 “torn distance of gage on discharge main above or below fs (67) Mean effective pressure, engine b. per sq. in 
” Se “pe of pump cylinders ° bel ; , 68) Mean effective pressure, pump Db. per sq. in 
2U) Vertical distance of g = — suction main below or above 69) Maximum pressure above atmospher b. per sq. in. 
datum line of pump cylinders ' , ’ 70) Absolute back pressure at lowest point er n. 
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i ex st pipe ¢ Fi leg r 
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— a ie 92) Combined mechanical efficiency of entire engine and | 
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iS) Total condensate f1 n irl e¢ condenser 94) Duty er 1,000,000 B.t.u Item 54 * Item 42 * 1.001 
19) Total « ! I edw Item 63 ft-lb. 
%)) Tot ] heater : 
»] ( rr t I ? j s ‘ S | D 
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Revised Economy AnD Dury arrer AppLyInG CorREcTION 
Pump Quantit Factors FOR VARIATIONS FROM Conrract ConpDITIONS 
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Heat Consumption: the characteristics and efficiency of the motor and the power input 


to the motor should be obtained and used in accordance with the 
rules of the American Institute of Electrical Engineers. 
(a) Heat of liquid at temperature of steam at exhaust pres- 30 The form of the tabulation of the test results will be de- 
Ns did abs ai rt wera sinaie er eee B.t.u, : . . . 
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(65) Heat available for work per lb. of steam, from adiabatic recommended in the code applying to the driving machine. 


63) Total heat above water at 32 deg. fahr. per lb. of steam at 
en cacdeaaa Gulbis ids saan ht telecine ..B.t.u 














ENGINEERING RESEARCH — 








Research Résumé of the Month 


A—REsEARCH RESULTS 


The purpose of this section of Engineering Research is to give the origin of 


research information which has been completed, to give a résumé of research 
results with formulas or curves where such may be readily given, and to report 
results of non-extensive researches which in the opinion of the investigators do 
not warrant a paper 


Fire Prevention A3-22. Fire anp Expiosion Hazarps oF PETROLEUMS 
AND PETROLEUM Propucts. A report of an investigation on this sub- 
ject made by Messrs. 8. H. Katz and N. A. C. Smith for the Bureau of 
Mines was recently issued as Serial No. 2400. 

The report discusses in order, Fire Hazards in Oil Refineries, Fire 
Hazards Associated with Petroleum Products, Flammability of Petro- 
leum and its Products, Vapor Pressure and Volatility, Vapor Pressure, 
Volatility, Flash Point, Fire Points, Explosive Limits, and Ignition 
Temperatures. Address H. Foster Bain, Director of the Bureau of 
Mines, Department of the Interior, Washington, D. C. 


Forest Products EXPERIMENTAL WORK ON THE DEVELOPMENT 
oF A THEORY OF THE PROTECTION OF Woop BY PRESERVATIVES. Prac- 
tical methods of preserving wood against the attack of low forms of 
life require the injection of some material which inhibits the attacking 
organism. A working hypothesis states that wood preservative 
must possess sufficient solubility in water to produce a solution of 
lethal concentration. 

Presented at the American Chemical Society Meeting held at Pitts- 
burgh, Pa., September 4 to 9. Address Charles L. Parsons, Secretary 
of the American Chemical Society, 1709 G Street, N. W., Washington, 
D.C. 


A2-22 


nm 


Fuels A13-22. Fusipiniry or Coat Asx. Data regarding the softening 
temperatures of coal ash from several hundred coals from the different 
fields of the country are contained in the Bureau of Mines Bulletin 
No. 209, Fusibility of Ash from Coals of the United States, by W. A. 
Selvig, assistant analytical chemist, and A. C. Fieldner, supervising 
chemist. 

The Bureau of Mines has made a general survey of the ‘“‘fusing”’ 
or “softening’’ temperatures of the ash from coais of the United States. 
This information, when used together with the large number of coal 
analyses published by the Bureau, will assist the consumer of coal in 
comparing different coals, and in selecting the coal best adapted for his 
purpose. 

Coal ash is the incombustible residue remaining after the complete 
combustion of coal; it is derived from the inorganic mineral co nstituents 
of the coal. The ash-forming constituents are (1) inherent or intrinsic 
impurities that are present in an intimate mixture with the coal 
substance, and are derived either from the original material or from 
external sources such as sedimentation and precipitation while the 
coal-forming plant remains accumulated; (2) impurities, formed either 
during the laying down of the coal bed or subsequently, that occur in 
the form of partings, veins, and nodules of clay, shale, “slate,”’ pyrite, 
and calcite; and (3) impurities that become intimately mixed with the 
coal in the process of mining, such as fragments of roof and floor. 
Coal ash is composed largely of compounds of silica, alumina, lime, 
and iron, with smaller quantities of magnesia, titanium, and alkali 
compounds. Bulletin 209 may be obtained by addressing the Bureau 
of Mines, Washington, D. C. 


Fuel Utilization Al-22. Fusrpruiry or Coat Asn. See Fuels A13-22. 


Heat A4-22. Coton TEMPERATURE OF ARTIFICIAL LicguT Sources. See 
Illumination A1-22. 


Illumination A1-22. CoLor TEMPERATURE OF ARTIFICIAL LiGHT SOURCES. 
Bureau of Standards Scientific Pape: No. 443, dealing with the measure- 
ment of the color temperature of the more efficient artificial-light 
sources, describes a new method for measuring color temperatures 
between 3000 and 4000 deg. abs. cent. Data are presented on the color 
temperature of the gas-filled tungsten lamp and carbon are. Copies 
may be obtained from the Superintendent of Documents, Government 
Printing Office, Washington, D.C. Price 5 cents. 


Temperature Measurements Al-22. Coton TEMPERATURE OF ARTIFICIAL 
Lieut Sources. See Illumination A1-22. 


Water, Sewage and Sanitation A1-22. PiumBine Systems in DwELLinas. 
A tentative report on residence plumbing has been prepared by the 
sub-committee on plumbing of the Department of Commerce's Building 
Code Committee. This report presents recommendations for design 
of plumbing systems in one and two-family dwellings, and outlines the 
principles which it is believed should govern the public control of such 
work through plumbing codes and inspection. These recommenda- 


tions are based on extensive series of experiments with plumbing 
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equipment conducted at the Bureau of Standards under the direction 
of the sub-committee; also on investigations of practice and opinion 
in all parts of the country. This report is being sent out in limited 
numbers for comment and criticism, and the revised report published 
later for distribution 

Detailed rules for plumbing practice are now being prepared, and 
will be given in a subsequent report. The experimental work is being 
continued and demonstration equipment, open to public inspection, 
will soon be installed. Address Dr. S. W. Stratton, Director of the 
Bureau of Standards, Washington, D.C. ~ 


B—RESEARCH IN PROGRESS 


The purpose of this section of Enginee ring Research is to br ing togethe ’ 
who are working on the same problem for codéperation or conference, 


those 
to prevent 
unnecessary duplication of work, and to inform the profession of the investigators 
who are engaged upon research problems. The addresses of these investigators 
are given for the purpose of correspondence. 


Ceramics and Glass B1-22. Economies iN Brick-KiLNn Operation. Under 
the supervision of R. T. Stull, supervising ceramist, and in coOpera 
tion with the American Face Brick Association, the National 
Paving Brick Manufacturers’ Association, the Common Brick Manu 
facturers’ Association, and the Hollow Building Tile Association 
investigations are being continued by the United States Bureau of 
Mines at various commercial plants on industrial kilns burning heavy 
clay products, with the object of reducing fuel consumption, shorten 
ing the time of burning, and at the same time improving the quality 
of the product. In several cases results have shown the possibility of 
saving one-third of the fuel, and cutting down the burning time of the 
kiln by one-third, with a resulting saving in cost. 

Some of the problems attacked by Mr. Stull are: cause and preven 
tion of red core in brick; cause and effect of so-called “blue-smoke;’ 
removal of sulphur fumes from kiln gases in order that they may b« 
used in dryers; cause of slabbing or popping in clays high in siderite 
cause of kiln glazing on shale brick (pavers) when certain coals are used 
relation between porosity and rattler tests and effect of lamination of 
both; why some clays swell long before zero porosity is obtained 
and cause of bloating of enamel ware. Considerable light has been 
thrown on the first four problems by work in connection with the oxi 
dation of the incidental minerals found in clays. 

Address H. Foster Bain, Director, Bureau of Mines, Washington 
D. C. 


Clay Products B1-22. Economies 1x Brick-KiLn Operation. 
amics and Glass B1-22. 


See Cer 


Corrosion B6-22. Corrosion of CHROMIUM STEELS. By means of appa 
ratus designed at thé Bureau of Standards and which is now being tried 
out, it will be possible to regulate the corrosion tests which are bei: 
conducted on various metals more closely than is possible by simp! 
immersion in acids, which is the usual method employed in a test « 
this kind. The apparatus is designed to raise and lower the specime: 
so that they will be subjected to alternate attacks of the acid or oth: 
corroding liquid and the oxidizing action of the atmosphere. 


Corrosion B7-22. EXPERIMENTS ON SOIL AND STRAY-CURRENT CORROSION 
See Electrolysis B2-22 


Electrolysis B2-22. FEXPERIMENTS ON SOIL AND STRAY-CURRENT CORROSION 
During the first half of the month the work of burying specimens o 
pipe in connection with the Bureau of Standards’ soil-corrosion in 
vestigation was completed in the territory west of the Mississip; 
River, and definite arrangements have been made for burying t! 
last group of pipes in the states bordering the Great Lakes. Attentio: 
has been directed to starting chemical investigations that have s bear 
ing on the soil-corrosion research, on the study of the effect of lime o: 
both soil corrosion and stray-current electrolysis, on the possibilitic 
of cathodic protection against both stray-current electrolysis and s 
corrosion. 

Investigations have also been started in an attempt to throw light 
on the relation between the corrosion of iron and the physical structur: 
of the metal. 


Ferrous Alloys B1-22. Motyspenum Street. The work on molybdenun 
as an alloying element in steel, conducted at the Ithaca, N. Y.., fiel 
office of the United States Bureau of Mines, in codperation with th: 
Vanadium Corporation of America, will be continued in the presen' 
fiscal year as a Bureau of Mines problem. The object of this work i 
to add to the technical information on the value of molybdenum. On 
of the few elements entering into true alloy steels of which the United 
States possesses an abundance of high-grade ore, readily mined and 
handled. Though there are limitations to its use, it is plainly of great 
value in steel that is to be heat-treated to produce superior qualitie 
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Molybdenum is slowly taking rank along with nickel, chromium, and 
vanadium as alloying elements for high-grade steel. 

Besides the more common physical tests, single-blow impact and re- 
peated-impact tests have been made by the Bureau of Mines on the mo- 
lvbdenum and on comparison alloy steels in coéperation with the 
Wyman-Gordon Company 
This work has 
been expedited by conclusions drawn from the recently reported work 
on endurance testing at the University of Illinois and at the Naval 
Experiment Station. The making of the steels and the heat treatment 
and preparation of test bars have been completed. Actual endurance 
testing remains to be done before complete conclusions can be drawn 

Further study is also to be made on the relationship of the “rise of 
temperature’ method of endurance testing, and the regular method of 
Address 
sain, Director, Bureau of Mines, Washington, D. C. 


Chief attention has been given to endurance tests. 


actually testing the steels to destruction by long-time tests. 


H. Foster 


Fuels B3-22 


vestigations 


CARBONIZED LIGNITE FUEI In the course of the lignite in- 
being conducted by W W. Odell, fuel engineer, of the 
Bureau of Mines, in coéperation with the University of North Dakota, 
two carloads of lignite were recently carbonized at the rate of 10 tons 
per day. A satisfactory residue was obtained at an approximate cost of 
$5.50 per ton, as against a cost of approximately $6.25 a ton for the 
residue produced in the oven used during the experiments conducted 
during the summer of 1921 

Address H. Foster Bain, Director of the 


sSureau of Mines, Washing- 


ton, D.C 

Fuels B4-22 ScREEN SizinGc oF CoAL AND MINERALS See Mining, 
General B!1 

lron and Steel Bé MoLYBDENUM STEEI See Ferrou Alloys B1-22 


Iron and Steel B6-22. Use or OxYGPN IN METALLURGICAL OPERATIONS 
Use of oxygen in connection with the enrichment of the blast in the 
blast furnace and in practically all phases of pyrometallurgical work 
will increase, according to Dr. F. G. Cottrell, the efficiency of metal- 
lurgical operation with a resultant production of metals at lower cost 
and possibly the use of lower-grade ores 

The Bureau of Mines now has outlined plans for two studies which 
will be carried on simultaneously. The first will cover the present-day 
processes for the production of oxygen, in order to determine the feasi- 
bility ittempting to produce oxygen, or oxygenated air, in such 

and at such a cost as to permit of its use in metallurgical 
rhe second study will be devoted to the feasibility of 
or oxygenated air, in metallurgical operations. 


amounts 
operations 
using oxygen 


nand Steel B7-22. Syn Tuetic Cast Iron As is well known, pig iron 
is not produced on the Pacific Coast at the present time in sufficient 
quantities to meet the demand for iron of such grades as are required 
for foundry purposes. Foundry iron is costly, due to high freight 
rates on eastern iron that is brought in and to the high cost of coke 
suitable for use in the cupola. On the other hand, considerable steel 
scrap is to be had, and attention has been recently given by the mem- 
bers of the Electrometallurgical Section of the Northwest Station 
of the Bureau of Mines at Seattle to the problem of producing cast iron 
by melting scrap steel in the electric furnace 
established by numerous experiments conducted in 
nace holding 300 lb. of metal. 


These conditions were 
a laboratory fur- 


Address H. Foster Bain, Director of the Bureau of Mines, Wash- 
ington, D.C 

fron and Steel BS-22. Errect oF MANGANESE ON THE STRUCTURE OF 

STEEI The effect of manganese on the structure of iron-carbon 


illoys in the annealed and the normalized conditions has been deter- 
mined. This study forms part of the general investigation of iron alloys 
which is now in progress, and the results will be published as soon as 
possible by the Bureau of Standards. 
V Vanufactures 
Coat ENAMELS 


Miscellaneous B2-22 CAUSE OF SPECKING OF GROUND 

Some preliminary tests have been conducted by the 
Bureau of Standards in a study of the causes of specking of ground- 
saatenamels. This specking appears as spots of oxide and slag in the 
coating, a condition which appears to be due to 
cal rusting of the steel previous to the firing of the enamel. 

Preliminary tests have made on steel cups furnished by a 
manufacturer of such articles and coated with regular stock enamels. 
Che results of the test indicate that the rusting and subsequent speck- 
ing are due to an excess of acid or saltsin the enamel. The defect has 
been remedied by the addition of sufficient sodium hydroxide to the 
enamel previous to the dipping operation. Since this defect is a serious 
one in the production of white enamel ware, it will probably be 
idvisable to continue this investigation in order to go into the subject 
more thoroughly. 


enamel excessive 


been 


Metallurgy and Metallography B2-22. Use or OxYGEN IN METALLURGICAL 


OPERATIONS. See Jron and Steel B6-22 


M ning, General B1-22. Screen Sizinc oF Coat AND Mineras. A study 
is being made by the Bureau of Mines at Urbana, IIl., of the equip- 
ment and methods used in screen sizing of coal and coke, metalliferous 
ores, stone gravel, and various mineral products. 


Non-Ferrous Metals B3-22. Heat TREATMENT OF Non-Ferrovus ALLoys. 
At the Pittsburgh, Pa., experiment station of the Bureau of Mines 


MECHANICAL 


ENGINEERING 
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heat-treatment experiments, including quenching nd innealing 
have been conducted on a number of cast non-ferrous alloys incl 
the following: 88 :10 :2 Cu-Sn-Zn; 85 :5:5Cu-Sn-Zn-Pb: 85:4:5 : ¢ 


Cu-Sn-Zn-Pb; 90:10 Cu-Sn; 90 :6:3:1Cu-Sn-Zn-Pb: 85 


15 Cu-Snp 
86.:4:6:3:1Cu-Ni-Sn-Zn-Pb; and 89.9: 10:0.1 Cu-Sn-P The 
results are being summarized 

Address Prof. M. D. Hersey, Bureau of Mines, 4800 Forbes Street 
Pittsburg} Pa 

Ventilation B2-22. PuysioLocicaL Errects or High TemMperaTuRes AND 

Humipities. The Bureau of Mines, in codperation with the United 


States Public Health Service and the Society of Heating and Ventilating 
Engineers, is engaged in a study of the relative importance and correct 
correlation of the many individual factors concerned in the problem of 
the physiological effects of different conditions of temperature, | 
ity, and air 


mid 
motion 


INFLUENCE OF DESIGN ON COST OF 
OPERATING AIRPLANES 


Continued from page 825 


COMPARISON WITH RAILROAD Cost 


A detailed and comprehensive comparison of airplane cost with 
railroad rates is not within the scope of this paper. However, 
one example is cited to emphasize the importance of the foregoing 
figures and to correct the impression that air transport is enor- 
mously expensive. The distance from New York to Chicago, as 
previously stated, is 908 miles on the Pennsylvania Railroad or 
about 700 miles in a straight line, a flying distance, say, of from 
750 to 800 miles. Were it possible to load the airplane fully on each 
trip, the operating cost would be 6.5 cents per passenger-mile or 
$48.75 to $52 per passenger. This compares with the railroad rate 
of $51.30, including fare, excess fare, and pullman. Allowing fo 
the trip to and from the fields, as well as an intermediate stop, 
the time by air would average about 9 hours as against 20 hours 
by the Pennsylvania Railroad’s “Broadway Limited.” The only 
reason why we cannot carry passengers at such rates today is that 
it costs too much to get the business. 





CONCLUSIONS 


The following general conclusions may be drawn from the data 
considered: 

Duration. That designed duration should not exceed the mini- 
mum necessary to complete scheduled trips safely in a head wind 
and that, for the type considered, it should not in any case exceed 
four hours. 

Factor of Safety. That the factor of safety should be kept to 
the minimum consistent with the conditions and that it should 
in no case exceed six. 

High Speed. That high speeds beyond those accompanying 
the necessary reserve horsepower are undesirable and, for the type 
considered, the high speed should not exceed 105 to 110 m.p.h. at 
5000 ft. 

Climbing Speed. That climbing speed should be only sufficient 
to provide a reasonable margin of safety for emergencies, and an 
initial rate of climb of 400 to 500 ft. (from the altitude of the operat- 
ing field) in the first minute is proposed as a tentative standard. 

Reserve Horsepower. That reserve horsepower should be kept 
down to that necessary to provide the required climbing speed. 

Flying on One out of Two Engines. That flying on one out of two 
engines is utterly impracticable, because of prohibitive cost. 

Flying on Two out of Three Engines. That the requirement of 
ability to fly on two out of three engines is reasonable and prac- 
ticable. 

Safety Requirements. That initial rate of climb instead of 
reserve horsepower or speed range should be the measure of safe 
performance. 

Size. That the moderate-sized machine is the most efficient at 
present, and for the type considered this size is about 500 to 600 
sq. ft. in area. 

Operating Cost. That aircraft designed for commercial purposes 
and fully loaded can be operated conservatively at a total cost of 
0.030 to 0.032 cent per pound-mile or about 6.5 cents per passenger- 
mile, not including the cost of obtaining the business, and that 
this cost cannot be even approached by machines not suited to the 
purpose. 











Second Revision of A.S.M.E. Boiler Code, 1922 


HEARING is held by the Boiler Code Committee at least once 

in four years, at which all interested parties may be heard, in 
order that such revisions may be made as are found to be desirable, 
as the state of the art advances. The year 1922 becomes the 
period of the second revision, the first revised edition of the Boiler 
Code having been issued in 1918. The Boiler Code Committee 
plans to hold a Public Hearing in connection with the next Annual 
Meeting of the Society in December, 1922, to which the membership 
of the Society and everyone interested in the steam-boiler industry 
will be invited and where they may present their views. 

In the course of the Boiler Code Committee’s work during the 
past four years, many suggestions have been received for revisions 
of the Power Boiler Section of the Code, as a result of the interpre- 
tations issued and also of the formulation of the Locomotive Boiler 
and Miniature Boiler Codes. In order that due consideration 
might be accorded to these recommendations, the Committee 
began in the early part of 1921 to devote an extra day at each 
of its monthly meetings to the consideration of the proposed 
revisions. As a result of this many of the recommendations have 
been accepted and revisions of the paragraphs formulated. 

The revisions which have met the approval of the Boiler Code 
Committee are here published. It is the request of the Committee 
that these revisions be fully and freely discussed so that it may be 
possible for anyone to suggest changes before the rules are brought 
to final form and presented to the Council for approval. Dis- 
cussions should be mailed to C. W. Obert, Secretary to the Boiler 
Code Committee, 29 West 39th St., New York, N. Y., in order 
that they may be presented to the Boiler Code Committee for 
consideration. 

The revisions here published are limited to the paragraphs ap- 
pearing in the 1918 Edition of the A.S.M.E. Boiler Code, and the 
paragraph numbers refer to the paragraphs of similar number 
in that edition. For the convenience of the reader in studying 
the revisions, all added matter appears in small capitals and all 
deleted matter in smaller type. 
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PREAMBLE:—ADD THE FOLLOWING TO THE PREAMBLE: 

THE COMMITTEE DOES NOT EXPRESS OPINIONS ON TYPES OF BOILERS 
OR APPARATUS, NOR APPROVE OR DISAPPROVE OF ANY 
DESIGN OR ESTABLISH WORKING PRESSURES THAT MAY BE 
FOR SPECIFIC DESIGNS. 
MITTED BY A 
APPROVAL OF 


GENERAL 
CARRIED 
For EXAMPLE, SHOULD A BOILER BE SUB- 
TRADE NAME OR THAT OF THE MANUFACTURER FOR 


THE BOILER CODE COMMITTEE, THE BOILER CODE 
COMMITTEE WOULD NOT EXPRESS ITS APPROVAL OR DISAPPROVAL. 
THE BOILER CODE COMMITTEE WOULD, HOWEVER, STAND READY 


TO INTERPRET ANY ONE OF THE RULES OF THE CODE AS APPLIED TO 
THE BOILER, BUT IT WOULD NOT SET THE PRESSURE THAT COULD BE 
CARRIED NOR PASS ANY OPINION IN REGARD TO THE MERITS OF A 
BOILER OR APPARATUS. 


Par. 1 REVISED: 

1 Specifications are given in these Rules for the important 
materials used in the construction of boilers and where given, the 
materials shall conform thereto. IF, IN THE DEVELOPMENT OF THE 
ART OF BOILER CONSTRUCTION, OTHER MATERIALS THAN THOSE 
HEREIN DESCRIBED BECOME AVAILABLE, SPECIFICATIONS FOR THE 
SAME MAY BE SUBMITTED FOR CONSIDERATION AND APPROVAL. 


Par. 11 Revisep: 

11 Pressure parts of superheaters, separately fired or attached 
to stationary boilers, unless of the locomotive type, shall be of 
wrought steel, PUDDLED OR KNOBBLED CHARCOAL WROUGHT IRON, 
or cast steel of Class B grade, as designated in the Specifications for 
Steel Castings. 


Par. 19 App THE FOLLOWING TO THIS PARAGRAPH: 

FoR PLATES OVER 1 IN. IN THICKNESS, WHERE THE SHEET IS 
HEAVIER THAN ORDINARILY REQUIRED IN ORDER TO AFFORD 
GREATER STRENGTH OF TUBE-HOLE LIGAMENTS, THE BUTT STRAPS 
MAY BE PROPORTIONED IN ACCORDANCE WITH THE required 





NotTe:—Matter in caps—added matter; matter in brackets—to be deleted. 
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THICKNESS, BUT IN NO CASE MAY THEY BE 
THE PLATE THICKNESS. 


LESS THAN ONE-HALF 


Par. 21 REVISED: 

21 Tubes for Water-Tube Boilers. The maximum allowable 
working pressures for tubes used in water-tube boilers shall be for 
the various diameters and gages measured by Birmingham wire 
gage, as given in Table 2. REDRAWN PIPE NOT TO EXCEED 1'/, IN. 
STANDARD PIPE SIZE WHICH MEETS THE PIPE SPECIFICATION, MAY 
BE USED FOR WATER-TUBE BOILERS FOR A WORKING PRESSURE NOT 
rO EXCEED 200 LB. PER SQ. IN., WHEN SCREWED IN THE SHEET, 
PROVIDED THE WALL THICKNESS IS AT LEAST 50 PER CENT GREATER 
rHAN THE WALL THICKNESS REQUIRED BY TABLE 2. 


Par. 182 App THE FOLLOWING TO REviIsED ForM As PUBLISHED 
IN THE JULY IssUB OF MECHANICAL ENGINEERING: 
THE BACK PITCH OF TUBE HOLES OR RIVETS SHALL BI 

EITHER ON THE FLAT PLATE BEFORE ROLLING, 

LINE AFTER ROLLING. 


>) MEASURED 
OR ON THE MEDIAN 


Par. 185 Revisep: 

185 When shell plates exceed °/i5 in. in thickness in horizontal- 
return-tubular boilers, the portion of the sHELL plate [s] forming the 
laps of the circumferential joints, where exposed to the fire or prod- 
ucts of combustion,’ shall be planed or milled down as shown in 
Fig. 8, to A THICKNESS OF NOT OVER '/2 in. [in thickness], provided 
the requirement in Par. 184 is complied with. 


Par. 187 CHANGE Pars. 187 anp 188 To Pars. 

AND INSERT A NEW Par. 187 as Fo.ttows: 

187 Seamless Construction. DRUMS, SHELLS OR DOMES MAY 
BE OF SEAMLESS DRAWN CONSTRUCTION WITH OR WITHOUT 
INTEGRAL HEADS PROVIDED THE MATERIAL FROM WHICH THEY ARE 
FORMED CONFORMS TO THE REQUIREMENTS OF ANY ONE OF THE 
SPECIFICATIONS IN THE CODE FOR SHELL MATERIAL. 


1S8a AND ISS6 


Par. 193 CHANGE Par. 193 ro Par. 192d anp INserT New Par 

193 as FoLtitows: 

193 IN APPLYING REINFORCING PLATES TO THE DRUMS OF WATER- 
TUBE BOILERS T’) STRENGTHEN THE SHELL WHERE THE TUBES ENTER, 
THEY SHALL BE RIVETED TO THE SHELL, AND THE TUBES SHALL BE 
EXPANDED INTO THE INNER AND OUTER PLATES SO THAT THE RIVETS 
AND TUBES WILL HOLD THE PLATES TOGETHER IN ACCORDANCE WITH 
THE RULES FOR STAYED SURFACES. 

THE SPACING OF THE RIVETS WITH RESPECT TO THE TUBES SHALI 
CONFORM TO PAR. 199 FOR STAYED SURFACES, USING A VALUE OF 
135 FOR C, AND SHALL BE BASED ON A UNIT PRESSURE EQUAL TO THE 
PRESSURE THAT CAN BE CARRIED BY THE INNER PLATE WITH A FACTOR 
OF SAFETY OF 5. 

NOTE: 


IT 18 THE INNER PLATE 


WHERE A REINFORCING PLATE IS INSIDE THE STEAM DRUM 


; WHERE IT IS OUTSIDE AND THERE IS NO IN 


NER REINFORCING PLATE, THE UNREINFORCED SHELI OF THE 


DRUM 18 THE INNER PLATE.) 

THE TENSION IN RIVETS AND TUBES SHALL CONFORM TO PARS 
220 AND 232. 

THE COMBINED DRUM SHELL AND REINFORCING PLATE OR PLATES 
SHALL HAVE A FACTOR OF SAFETY OF NOT LESS THAN 5 IN THE LIGA 
MENTS, WHEN CALCULATED IN ACCORDANCE WITH PAR. 192, ALSO 
IN RIVET CONNECTIONS. WHEN REINFORCING PLATES OR BUTI 
STRAPS ARE EXPOSED TO FLAME OR GAS OF THE EQUIVALENT TEMPER- 
ATURE, THE JOINTS SHALL BE PROTECTED THEREFROM. 

Par. 195 REVISED: 

195 [Convex Heads.] The thickness required in an unstayed 
dished head with the pressure on the concave side, when it is a 
segment of a sphere, shall be calculated by the following formula: 
,-55XPXL,, 

2xrs + 
where 
t=thickness of plate, in. 
P=1naximum allowable working pressure, lb. per sq. in. 
T'S =tensile strength, lb. per sq. in. 
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L=radius to which the head is dished, in. 

Where two radii are used the longer shall be taken as the value 
of L in the formula. 

Where the radius is less than 80 per cent of the diameter of the 
shell or drum to which the head is attached the thickness shall be 
at least that found by the formula by making L equal to 80 per cent 
of the diameter of the shell or drum. 

Coneave Heads.] Dished heads with the pressure on the convex 
side shall have a maximum allowable working pressure equal to 
60 per cent of that for heads of the same dimensions with the pres- 
sure on the concave side. 

When a dished head has a manhole opening, the thickness as 
found by these Rules shall be increased by not less than '/s in. over 
that called for by the formula. Where a dished head has a flanged 
ypening supported by an attached flue, the increase of 1/s in. in 
thickness is not required. IF MORE THAN ONE MANHOLE OPENING 


Is INSERTED, THE MINIMUM DISTANCE BETWEEN THE OPENINGS SHALL 
I NOT LESS THAN ONE-FOURTH OF THE OUTSIDE DIAMETER OF THE 
HEAD. 


Par. 199 ReEvIseD 

199 The maximum working pressure for various 
thicknesses of braced and stayed flat plates and those which by 
these Rules require staying as flat surfaces with braces or staybolts 
of uniform diameter symmetrically spaced, shall be calculated by 
the formula: 


allowable 


— 


P=maximum allowable working pressure, lb. per sq. in. 

T = thickness of plate in sizteen‘hs of an inch 

p=maximum pitch measured between straight lines passing 
through the centers of the staybolts in the different rows, 
which lines may be horizontal, vertical or inclined, in. 

( 112 for stays screwed through plates not over 7/1 in. thick 
with ends riveted over 


( 120 for stays screwed through plates over 7 16 in. thick 
with ends riveted over 

C =135 for stays screwed through plates and fitted with single 
nuts outside of plate OR WITH INSIDE AND OUTSIDE NUTS 


OMITTING 
C=150 for stays with heads not less than 1.3 times the di- 
ameter of the stays, screwed through plates or made a taper 
fit and having the heads formed on the stays before in- 
stalling them and not riveted over, said heads being made 
to have a true bearing on the plate 
C=175 for stays fitted with inside and outside nuts and outside 
STEEL washers where the diameter of washers is not less 
than 0.4 p and thickness not less than 7’. 
] OR STAYS AT THE UPPER CORNERS OF FIREBOXES THE PITCH FROM 
THE STAYBOLT NEXT TO THE CORNER TO THE POINT OF TANGENCY OF 
THE CORNER CURVE SHOULD BE. 


WASHERS 











If a flat boiler plate not less than */s in. thick is strengthened 
with a doubling plate covering the full area of the stayed surface and 
securely riveted thereto and having a thickness of not less than 
*/, T, then the value of 7 in the formula shall be three-quarters of 
the combined thickness of the boiler plate and doubling plate but 
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not more than one and one-half times the thickness of the boiler 
plate, and the value of C given above may also be increased 15 per 
cent. 

of these 
the thickness 


but one 
sheets requires staying, the value of C is governed by 


When two sheets are connected by stays and 


of the sheet requiring staying. 


Acceptable proportions for the ends of throug! stays with washers 
are indicated in Fig. 14. 
Fic. 14 Revise Sipe ExpLaNnatIon TO READ 

Not less than 2'/, Diameters of Bolt AS MEASURED ON THE 


OUTSIDE OF THE THREADED PORTION but must be 04 
Pitch of Stays if C=175. 


Par. 196 Revisep: 

196 
by Par. 195, they shall be stayed as flat surfaces, no allowance being 
made in such staying for the holding power due to 
form. IF A DISHED HEAD IS FORMED WITH A 
SURFACE FOR THE 
DIAMETER OF THI 
Pp AS GIVEN IN 
PRESSURI 


When dished heads are of a less thickness than called for 


the sphe rical 
FLATTENED SPOT OR 
ATTACHMENT OF A CONNECTION OR FLANGE, THE 
FLAT NOT EXCEED THE VALUE OF 
THE FORMULA IN PAR. 199 OR IN TABLE 4, FOR THE 
AND THICKNESS OF HEAD INVOLVED. 


SPOT SHOULD 


Par. 200 REvIsED: 

200 Staybolts. The STAYS 
SCREWED THROUGH PLATES, shall be riveted over or upset by equiva- 
lent process OR FITTED WITH NUTS 
bolts, 


of is IN 


ends of [screwed ] staybolts OR 


The outside ends of solid stay- 
length, shall be drilled with a hol 
diameter to a depth extending at least '/; in 
inside of the plates, or hollow staybolts may be used. 
having a grate area not exceeding 
gas- or oil-fired boilers, 


8 in. and less in at least 
beyond the 
On boilers 
15 sq. ft., or the equivalent in 
the drilling of staybolts is optional 
long, and flexible staybolts of either the jointed 


Solid 


its over 5 1n 


stay hb 


or ball-and-socket type, need not be drilled. Staybolts used in 
waterlegs of water-tube boilers shall be hollow or drilled at bot} 
ends, irrespective of their length. ALL STAYBOLTS NOT NORMAL TO 


THE STAYED Sl SHALI 
WHICH ONE SHALL BE A FULI 


RFACH HAVE THREI 


THREAD, 


ENGAGING THREADS OF 


Par. 208 REVISED: 

208 The diameter of a screw stay shall be taken at the bottom 
of the thread OR WHEREVER IT IS OF [provided this is] the least diam- 
eter 
Par. 212a REVISED: 

212a The maximum allowable working pressure for any curved 


stayed surface subject to internal pressure shall be obtained by the 

two following methods, and the minimum value obtained shall be 

used: 

First, the maximum allowable working pressure shall be computed 
without allowing for the holding power of the stays, due allow- 
ance being made for the weakening effect of the holes for the 
stays OR RIVETED LONGITUDINAL JOINT OR OTHER CONSTRUCT'ON 
EXCEPT HAND-HOLES. To this pressure there shall be added 
the pressure secured by the formula for braced and stayed 
surfaces given in Par. 199, using 70 for the value of C. 

Second, the maximum allowable working pressure shall be cornputed 
without allowing for the holding power of the stays, due allow- 
ance being made for the weakening effect of the holes for the 
stays OR RIVETED LONGITUDINAL JOINT OR OTHER CONSTRUCTION 
EXCEPT HANDHOLES. To this pressure there shall be added 
the pressure corresponding to the strength of the stays for the 
stresses given in Table 5, each stay being assumed to resist 
the steam pressure acting on the full area of the external 
surface supported by the stay. 


Par. 212) App THE FOLLOWING TO THIS PARAGRAPH: 

THE ABOVE FORMULA APPLIES TO THE LONGITUDINAL CENTER 
SECTION OF THE WRAPPER SHEET, AND IN CASES WHERE EF IS RE- 
DUCED AT ANOTHER SECTION, THE MAXIMUM ALLOWABLE WORKING 
PRESSURE BASED ON THE STRENGTH AT THAT SECTION, MAY BE 
INCREASED IN THE PROPORTION THAT THE DISTANCE FROM THE 
WRAPPER SHEET TO THE TOP OF THE CROWN SHEET AT THE CENTER, 
BEARS TO THE DISTANCE, MEASURED ON A RADIAL LINE THROUGH 
THE OTHER SECTION, FROM THE WRAPPER SHEET TO A LINE TANGENT 








- 
on 
to 


TO THE CROWN SHEET AND AT RIGHT ANGLES TO THE RADIAL LINE. 
(See Fic. 14!/2.) 


Par. 216 REVISED: 

216 Stays shall be used in the tube sheets of a fire-tube boiler 
if the distance between the edges of the tube holes exceeds the maxi- 
mum pitch of staybolts for the corresponding plate thickness and 
pressure given in Table 4. That part of the tube sheet which comes 
between the tubes and the shell need not be stayed, if the GREATEST 
distance [to the nearest tangent common to two tube holes when] 
measured ALONG A RADIAL LINE FROM THE INNER SURFACE OF THE 
SHELL TO THE CENTER POINT OF THE TANGENT COMMON TO ANY TWO 
TUBE HOLES ON THE SHELL SIDE OF SUCH [on any radius of the tube 
sheet that intersects the tangent between the] holes does not exceed 
1.25 TIMES THE [this] maximum pitch OF STAYBOLTS FOR THE CORRE- 
SPONDING PLATE THICKNESS AND PRESSURE GIVEN IN TABLE 4 |by 
more than 3 in.]. The tube holes to which a common tangent may 
be drawn in applying this rule shall not be at a greater distance 
from edge to edge than the maximum pitch referred to. 

Par. 218 RevIsED: 
218 When sTays ARE REQUIRED the portion of the headS below 


the tubes in a horizontal-return-tubular boiler SHALL BE SUPPORTED 
BY THROUGH STAYS WITH NUTS AT THE FRONT HEAD. WHERE a 





Fie. 141/, Srayinc FoR WrapPPer SHEET OF LocoMoTIvE BoILER 


manhole opening is provided [with] the flange of which is formed 
from the solid plate and turned inward to a depth of not less than 
three times the required thickness of the head, measured from the 
outside, the area to be stayed as indicated in Fig. 16, may be re- 
duced by 100 sq. in. [The surface around the manhole shall be supported 
by through stays with nuts inside and outside at the front head.] 

The distance in the clear between the bodies of the braces, or of the 
inside braces where more than two are used, shall not be less than 
10 in. at any point. 

TABLE 5 PLACE AN ASTERISK AFTER THE WorD “DIAMETER” 
EACH TIME IT APPEARS IN THIS TABLE, AND INSERT THE FOLLOW- 
ING Notre at Borrom or TABLE: 

* DIAMETERS TAKEN AT BODY OF STAY. 


Par. 230 App THE FOLLOWING TO THIS PARAGRAPH: 

IN A FORM OF REINFORCEMENT FOR CROWN SHEETS WHERE THE 
TOP SHEET OF THE FIREBOX IS A PART OF A TRUE CIRCLE NOT EX- 
CBEDING 120 DEG. INARC, AND IS BRACED WITH ARCH BARS EXTEND- 
ING OVER THE TOP AND DOWN BELOW THE TOP ROW OF STAYBOLTS AT 
THE SIDES, THESE ARCH BARS BEING RIVETED TO THE WATER SIDE OF 
THE CROWN SHEET THROUGH THIMBLES, THE MAXIMUM ALLOWABLE 
WORKING PRESSURE SHOULD BE DETERMINED BY ADDING TO THE 
MAXIMUM ALLOWABLE WORKING PRESSURE FOR A PLAIN CIRCULAR 
FURNACE OF THE SAME THICKNESS, DIAMETER AND LENGTH BY THE 
FORMULA IN PAR. 239, THE PRESSURE P, DETERMINED FROM THE 


FOLLOWING FORMULA, WHICH IS A MODIFICATION OF THAT IN PAR. 241, 
SECTION a 


bx d 
P,; = 10, —_—— 
1 000,000 > XD 
WHERE 
b=net width of crown bar, in. 


d=depth of crown bar, in. 
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p=longitudinal pitch of crown bar, in. 
D=outside diameter of furnace, in. 

PROVIDED THAT THE MAXIMUM ALLOWABLE WORKING PRESSURE 
MUST NOT EXCEED THAT DETERMINED BY THE FORMULA FOR FUR- 
NACES OF THE ADAMSON TYPE, IN PAR. 242 WHEN L IS MADE EQUAL 
TO p, AND ALSO PROVIDED THAT THE DIAMETER OF THE HOLES FOR 
THE STAYBOLTS IN THE CROWN BARS DOES NOT EXCEED '/; 6, AND 
THE CROSS-SECTIONAL AREA OF THE CROWN BARS IS NOT LESS THAN 
4 SQ. IN., PAR. 199 WOULD GOVERN THE SPACING OF THE STAYBOLTS, 
RIVETS OR BOLTS ATTACHING THE SHEET TO THE BARS, AND PAR 
212) THE SIZE OF THE STAYBOLTS, RIVETS OR BOLTS. 


Par. 231 REVISED: 

231 Maximum Allowable Working Pressure on Truncated Cones. 
a Upper combustion chambers of vertical submerged tubular 
boilers made in the shape of a frustum of a cone when not over 
38 in. diameter at the large end, may be used without stays if 
computed by the rule for plain cylindrical furnaces (Par. 239) 
making D in the formula equal to the diameter at the large end 
provided that the longitudinal joint conforms to the requirements of 
Par. 239. 

b When over 38 in. in diameter at the large end, that portion 
which is over 30 in. in diameter shall be [fully] supported by stay- 
bolts or gussets. IF SUPPORTED BY STAYBOLTS PAR. 212D SHALI 
APPLY. IF SUPPORTED BY GUSSETS THE SPACING OF THE RIVETS 
ATTACHING THE THE COMBUSTION CHAMBER SHALI 
NOT EXCEED THE STAYBOLT SPACING GIVEN BY PAR. 212D. [to con 
form to the provisions for In this ecase.] The 
top row of staybolts shall be at a point where the cone top is 30 in 
or less in diameter. 

In calculating the pressure permissible on the unstayed portion 
of the cone, the vertical distance between the horizontal planes 
passing through the centers of the rivets at the cone top, and through 
the center of the top row of staybolts shall be used as L in Par. 239, 
and D in that paragraph shall be the inside diameter at the center of 
the top row of staybolts. 


GUSSETS TO 


staying flat surfaces. 


Par. 239 REVISED: 
239 PLAIN CIRCULAR FURNACES. Tue Fo.iow1ne 
Rutes App_y IN GENERAL TO UNSTAYED CrRCULAR FURNACES: 
a-l1 THE LONGITUDINAL JOINT MAY BE RIVETED OR LAP WELDED 
BY THE FORGING PROCESS, OR THE FURNACE MAY BE OF 
SEAMLESS CONSTRUCTION 
a-2 THE LONGITUDINAL JOINT IF 
EFFICIENCY GREATER THAN 
Px D 
1250 x T 


RIVETED SHALL HAVE AN 


a-3 THE WALLS SHALL NOT BE LESS THAN °/jg IN. THICK 

a-4 BUTT STRAP SEAMS SHALL BE USED ONLY WHERE THEY ARI 
PROTECTED FROM CONTACT WITH THE FIRE 

a-5> THE FURNACE MAY BE OF ANY LENGTH OR HEIGHT 


Par. 240 Omit THIS PARAGRAPH AND REPLACE BY THE FOLLOWING 
240 THE FOLLOWING RULES APPLY SPECIFICALLY TO UNSTAYED 

CIRCULAR FURNACES 12 IN. IN DIAMETER AND OVER: 

A 121N. TO 18 IN. OUTSIDE DIAMETER, INCLUSIVE. 
b-1 A RIVETED LONGITUDINAL JOINT MAY BE OF THE LAP TYP! 
b-2 THE MAXIMUM ALLOWABLE WORKING PRESSURE FOR FUR 
NACES NOT MORE THAN FOUR AND A HALF DIAMETERS 
IN LENGTH OR HEIGHT SHALL BE DETERMINED BY FOR 

MULAE @ AND 6 AS FOLLOWS: 
a WHERE THE LENGTH DOES NOT EXCEED 120 TIMES 
THE THICKNESS OF THE PLATE 
51.5 


P = =~ [(18.75 x T)— (1.03 x L)] 


6 WHERE THE LENGTH EXCEEDS 120 TIMES THE THICK 
NESS OF THE PLATE 
9° s 79 
p = 4250_x T° 
LX D 
WHERE 


P = MAXIMUM ALLOWABLE WORKING PRESSURE, LB. PER 
SQ. IN. 
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D =OUTSIDE DIAMETER OF FURNACE, IN. 

L.=TOTAL LENGTH OF FURNACE BETWEEN CENTERS OF 
HEAD RIVET SEAMS (NOT LENGTH OF A SECTION), IN. 
T =THICKNESS OF FURNACE WALLS, IN SIXTEENTHS OF 

AN INCH 


b-3 THE MAXIMUM ALLOWABLE WORKING PRESSURE FOR FUR- 
NACES OVER FOUR AND ONE-HALF DIAMETERS IN LENGTH 
OR HEIGHT SHALL BE DETERMINED IN ACCORDANCE WITH 
PAR. 241. 
} OVER 18 IN. OUTSIDE DIAMETER TO AND INCLUDING 30 IN. 
NSIDE DIAMETER 
e-1 A RIVETED LONGITUDINAL JOINI MAY BE OF THE LAP TYPE 
2 THE MAXIMUM ALLOWABLE WORKING PRESSURE SHALL BE 
DETERMINED BY FORMULAE @ AND 6) IN A; IF OVER SIX 
DIAMETERS IN LENGTH OR HEIGHT, . IN THE FORMULA 
SHALL BE TAKEN AS SIX TIMES THE DIAMETER 
Over 30 IN. INSIDE DIAMETER TO AND INCLUDING 36 IN 
NSIDE DIAMETER 
d-1 A RIVETED LONGITUDINAL JOINT MAY BE OF THE LAP TYPE 
PROVIDED THE FURNACE DOES NOT EXCEED 3) IN. IN 
LENGTH OR HEIGHT 
|-2 |r THE LENGTH OF A HORIZONTAL FURNACE EXCEEDS 36 IN, 
AND THE JOINT IS RIVETED, A BUTT AND SINGLE OR DOUBLE 
STRAP CONSTRUCTION SHALL BE USED AND SHALL BI 
LOCATED BELOW THE GRATE 
>} THE MAXIMUM ALLOWABLE WORKING PRESSURE SHALL BE 
DETERMINED BY FORMULAE @ AND 6 IN A: IF OVER SIX 
DIAMETERS IN LENGTH L. IN THE FORMULA SHALL BE TAKEN 
SIX TIMES THE DIAMETER 
) OVER 3) IN. INSIDE DIAMETER TO AND INCLUDING 358 IN 


RR 


at) 


‘READS SHALL CONFORM WITH 


IG. 20 


DE DIAMETER 


| WHEN RIVETED THE LONGITUDINAL JOINT OF A HORIZONTAL 
FURNACE SHALL BE BUTT AND SINGLE OR DOUBLE STRAP 
CONSTRUCTION AND SHALL BE LOCATED BELOW THE GRATE 

2 ‘THE MAXIMUM ALLOWABLE WORKING PRESSURE SHALL BE 
DETERMINED BY FORMULAE @ AND b IN A; IF OVER SIX 
DIAMETERS IN LENGTH JL IN THE FORMULA SHALL BE 
rAKEN AS SIX TIMES THE DIAMETER 


rHis PARAGRAPH WITH Par. 249 AND INSERT 
PARAGRAPH 


248 ComBINI 


LOWING NEW 


CUTTING OF PLATES 
{8 PLATES MAY BE CUT BY MACHINING, PUNCHING, SHEARING 
UTTING BY THE ELECTRIC ARC OR GAS, PROVIDED ENOUGH 
\L IS LEFT AT ANY UNFINISHED EDGES TO MEET THE REQUIRE- 
3 OF PARS, 249, 253, AND 257. 


250 REVISED: 
A fire-tube boiler WITH TUBES UNDER 5 IN. DIAMETER shall 
THE [both] ends of the tubes FrRMLY [substantially] rolled and 


ided, or rolled and welded at the firebox or combustion-chamber 


AND ROLLED AND BEADED AT THE OTHER END. IN THE CASE 
UBES UNDER 1%, 4 IN. DIAMETER, THE TUBES MAY BE EXPANDED 
THE PROSSER METHOD IN PLACE OF ROLLING. IN THE CASE OF 
Ss 5 IN. IN DIAMETER AND OVER, THE TUBES SHALL BE SECURED 
LIVETING OTHER APPROVED METHOD AT BOTH ENDS. IF 
/ED, THE WELDING SHALL BE AROUND THE EDGE OF THE BEAD 

rHE TUBE IS NOT BEADED THE TUBE SHEET SHALL BE CHAM- 

D OR RECESSED TO A DEPTH AT LEAST EQUAL TO THE THICKNESS 
THE TUBE. IN NO SHALL THE TUBE END EXTEND MORE 

\N “/3 IN. BEYOND THE SHEET. 


OR 


CASE 
TUBE 


251 REVISED: 

ol The ends of all tubes, suspension tubes and nipples shall be 
| not less than '/s in. over the diameter of the tube hole on 
iter-tube boilers and superheaters, or they may be flared not 
than '/s in., rolled and beaded, or flared, rolled and welded. 
RE SPECIAL REDRAWN PIPE AS PROVIDED IN Par. 21 Is USED 
rUBES IN WATER-TUBE BOILERS, THE MINIMUM NUMBER OF 

'HE VALUESGIVENINTABLES. THE 

‘SED ENDS OF THE STUB TUBES SHALL BE WELDED BY THE FORGING 

CESS. 

CHANGE Norte at Borrom or Figure To Reap: 

Dimensions OF FINISHED HEADS may be larger or 4/19 smaller than 
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those shown. Fillets under heads may be used but are not required 
CHANGE Caption T0 Reap: Acceptable Forms of FINIsHEep Rivet 


Heads. 


Par. 253 REvISED 

253 Drilling of Hol (LL HOLES IN BRACES, LUGS AND SHEETS 
FOR RIVETS OR STAYBOLTS SHALL BE DRILLED, OR THEY MAY BI 
PU NCHED, AT LEAST '/g IN. LESS THAN FULL DIAMETER FOR MATERIAI 
NOT MORE THAN °/;, IN. THICK, AND AT LEAST '/4 1N,. LESS THAN FULL 
DIAMETER FOR THICKER MATERIAL, NOT MORE THAN °/, IN. THICK. 

HOLES sH NOT BE PUNCHED IN MATERIAL MORE THA IN 
PHICK 

FOR FINISHING THE RIVET HOLES, THE PLAT! PS 
BRACES, HEADS AND LUGS SHALL BE FIRMLY BOLTED IN POSITION BY 
TACK BOLTS, FOR FINAL DRILLING OR REAMING TO FULL DIAMI 

THE FINISHED HOLES MUST BE TRUE, CLEAN AND CONC! 
Par. 255 REVISED 

255 Rivet Rivets shall be of ficient length to \ 
fill the rivet | ind form heads at least equal in streng the 
bodies « Forms of FINISHED rivet heads that w by 
icceptable are vn in Fig. 20 
Par. 256 Rt D 

256 Rive hall be sO DRIVEN AS [r r 
t r to fill the |: les PREF! BLY 
BY A MACHINE WHICH MAINTAINS THE PRESSURE UNTIL NO PART O] 
rTHE HEAD SHOWS RED IN DAYLIGHT [and s! , i 

hrink under pre Barrel pins hitting the holes and ta | ts 
to hold the plates firmly together shall be used. A rivet shall be 
driven each side of each tack bolt before removing the tack bolt 
Par. 257 REVISED 


‘ted 


Calking. The calking edges of plates, butt straps and heads 


med 
E E 
h-3t .D D 
A(- +? BL — € { 
; : I _ FB 
Fig. 20 ( ss-SECTION OF FLANGED MAn RAM 
shall be beveled to an angle not sharper than 70 deg to the plane 
of the plate, and as near thereto as practicable. [Every portion of 


the UNFINISHED [sheared] surfaces of the calking edges of pl ites, 
butt straps and heads shall be planed milled or chipped to a depth 
of not less than '/s in. Calking shall be done with a 
tool or SUCH FORM THAT THERE IS NO DANGER OF SCORING OR DAMAG- 
ING THE PLATE UNDERNEATH THE CALKING EDGE 


Par. 258 REVISED: 


roundnosed 


258 Manholes and Handholes. An elliptical man! 
shall be not less than 11 by 15 in., or 10 by 16 in. in size. A circular 
manhole opening shall be not less than 15 in. in diameter. <A hand- 
hole opening in THE SHELL OF a boiler or prUM, the greatest dimen- 


shall be 


ole opening 


sion of which exceeds 6 1n., reinforced in accordance vith 


the rules for manholes. 


Par. 260 RevIsED: 

260 Manhole frames on shells or drums when used, shali have 
the proper curvature, and on boilers over 48 in. in diameter 
be riveted to the shell or drum with two rows of rivets, which may 
be pitched as shown in Fig. 21. The strength of manhole frames 
and reinforcing rings shall be at least equal to the tensile strength 
(REQUIRED BY PAR. 180) of the maximum amount of the shell plate 
removed by the opening and rivet holes for the reinforcement on any 
line parallel to the longitudinal axis of the shell through the manhole, 


lLell 
SDaii 


or other opening. WHEN A FLANGED MANHOLE FRAME IS USED 
THE FLANGED PORTION OF THE FRAME MAY BE CONSIDERED AS RE- 
INFORCEMENT UP TO A HEIGHT (h) OF THREE TIMES THE FLANGE 
THICKNESS (SEE FIG. 20! 


Par. 261 REVISED: 

261 Thestrength of the rivets in shear on each side of a manhole 
frame or reinforcing ring shall be at least equal to the tensile strength 
of the maximum amount of the shell plate removed by the opening 
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and rivet holes for the reinforcement on any line parallel to the 
longitudinal axis of the shell, through the manhole, or other opening, 
SUCH AS THOSE CUT FOR STEEL NOZZLES AND BOILER FLANGES 
3-IN. PIPE SIZE. 


, OVER 


Par. 268 REVISED: 

268 Threaded Openings. ALL PIPE THREADS SHALL CONFORM TO 
AMERICAN PIPE STANDARD AND ALL [a pipe] connection®S 1 in. 
in diameter or over shall have not less than the number of threads 


given in Table 8. 


rH! 


If the thickness of the material in the boiler is not sufficient to 
give such number of threads, the opening shall be reinforced by a 
pressed steel, cast steel, or bronze composition flange, or plate, so 
as to provide the required number of threads. 

When the maximum allowable working pressure exceeds 100 lb. 
per sq. In., 8 NOZZLE OR SADDLE FLANGE [connection] riveted to the 
boiler to receive a flanged fitting shall be used for all pipe openings 
over 3-in. pipe size. 

IF SPECIAL REDRAWN PIPE, NOT TO EXCEED 1'/2 IN. STANDARD PIPE 
SIZE MADE FROM LAPWELDED IRON OF PUDDLED STOCK AND TESTED 
TO 1000 LB. HYDRAULIC PRESSURE, IS USED IN WATER-TUBE OR 
PORCUPINE BOILERS FOR A WORKING PRESSURE NOT TO EXCEED 200 
LB. PER SQ. IN., WHEN SCREWED IN THE SHEET, WHICH HAS A WALL 
THICKNESS AT LEAST 50 PER CENT GREATER THAN THE WALL THICK- 
NESS REQUIRED BY THE CODE FOR TUBES OF WATER-TUBE BOILERS, 
THE MINIMUM NUMBER OF THREADS SHALL CONFORM WITH THE VAL- 
UES GIVEN IN TABLE 8 AND THE CLOSED ENDS OF THE STUB TUBES 
MAY BE WELDED BY THE FORGING PROCESS. 


Par. 269 RevIsED: 

269 Safety Valve Requirements. Each boiler RATED TO DIs- 
CHARGE OVER 2000 LB. OF STEAM PER HOUR AT THE ALLOWED PRES- 
SURE shall have two or more safety valves WHEN THE GENERATING 
CAPACITY OF THE BOILER EXCEEDS 2000 LB. PER HOUR. THE 
METHOD OF COMPUTING THE STEAM GENERATING CAPACITY OF THE 
BOILER SHALL BE AS GIVEN IN Par. 421 OF THE APPENDIX [except a 
boiler for which one safety valve having a relieving capacity of 2000 lb. per 


hour or less, is required by the rules]. 
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Par. 272 REvISED: 


gro 
am 


ALL safety valves shall be so CONSTRUCTED THAT NO 
SHOCKS DETRIMENTAL TO THE VALVE OR TO THE BOILER ARE PRO- 
DUCED [of such a type that] AND SO THAT no failure of any part can 
obstruct the free and full discharge of steam from the valve. Safety 
valves may be of the direct spring-loaded pop type with seat and 
bearing surface of the disk inclined at any angle between 45 deg. 
and 90 deg. to the center line of the spindle. The valve shall be 
rated at a pressure 3 per cent in excess of that at which the valve is 
set to blow. 

Safety valves may be used which give any opening up to the full 
discharge capacity of the area of the opening at the base of the valve, 
provided the movement of the valve is gradual so as not to induce 
lifting of the water in the boiler. 

[All safety valves shall be so constructed that no detrimental shocks are 
produced through the operation of the valve. | Weighted lever safety 
valves shall not be used. 


Par. 273 REVISED: 

273 Each safety valve 1 IN. SIZE AND LARGER shall be plainly 
marked by the manufacturer IN SUCH A WAY THAT THE MARKINGS 
WILL NOT BE OBLITERATED IN SERVICE. The markings may be 
stamped on the body, cast on the body, or stamped or cast on a 
plate or plates permanently secured to the body, and shall contain 
the following: 

The name or identifying trademark of the manufacturer 
The nominal diameter 
The steam pressure at which it is set to blow 

(d Blow down, or difference between the opening and closing 
pressures) 

(e) d The weight of steam discharged in pounds per hour at a 
pressure 3 per cent higher than that for which the valve is set to blow 

(f) e A.S.M.E. Std. 


os 


c 


Par. 274 REVISED: 
274 The MINIMUM AGGREGATE [total] relieving capacity of ALL OF 
the safety valve or valves required on a boiler shall be not less than 


, ENGINEERING Vor. 44, No. 12 
that determined on the basis of 6 lb. of steam per hour per sq. ft. of 
boiler heating surface for water-tube boilers. For all other types of 
power boilers, the total relieving capacity shall be not less than that 
determined on the basis of 5 lb. of steam per hour per sq. ft. of 
boiler heating surface. IN MANY A 

CAPACITY OF SAFETY VALVES WILL HAVE TO BE 
MINIMUM SPECIFIED BY THIS RULE AND 
QUIREMENT PAR. 270 SHALL HOLD, 


»wwable working pressures above 100 lb. and on the basis 


CASES GREATER RELIEVING 
PROVIDED THAN THE 
EVERY THE RE- 


[For boilers with maximum 


IN CASE 


OF 
alle of 3 lb. of 
per hour per sq. ft. of boiler heating surface for boilers with maximum allow- 


steam 


able working pressures at or below 100 Ib. per sq. in. | 

The heating surface shall be computed for that side of the boiler 
surface exposed to the products of combustion, exclusive of the 
superheating surface. In computing the heating surface for this 
purpose, only the tubes, fireboxes, shell, tube sheets and the pro- 
jected area of headers need be considered. The minimum number 
and size of safety valves required shall be determined on the basis 
of the total relieving capacity and the relieving capacity marked on 
the valves by the manufacturer. 
ARE CHANGED TO INCREASE THE 


WHERE THE FIRING CONDITIONS 


RATE OF STEAM GENERATION, THE 
SAFETY VALVE CAPACITY SHALL BE INCREASED TO MEET THE NEW 
CONDITIONS AND BE IN ACCORDANCE WITH PAR. 270. 
Par. 275 REVISED: 

275 IF THE SAFETY VALVE CAPACITY CANNOT BE COMPUTED, 
OR IF IT IS DESIRABLE TO PROVE THE COMPUTATIONS, IT [Safety valve 
capacity | may be checked in any one of the three following ways, 
and if found insufficient, additional capacity shall be provided 

[remainder of paragraph unchanged 
Par. 276 REVISED 
276 When two or more safety valves are used on a boiler, they 


may be either separate or twin valves made by mounting individual 
valves on Y-bases, or duplex, triplex or multiplex valves having 
two or more valves in the same body casing. Tut 
BE MADE OF EQUAL SIZES, IF POSSIBLE, AND IN ANY EVEN 
OF THE SAME SIZE, THE SMALLER OF THE TWO VALVES SHALI 
RELIEVING CAPACITY AT LEAST 
LARGER VALVE. 


VALVES SHAI 
If 
HAVE 
Ot 


NO 


OF 50 PER CENT OF THAT rH 


Par. 277 REVISED: 
Q7" 


277 The safety valve or valves shall be connected to the boiler 
independent of any other steam connection, and attached as clos 
as possible to the boiler, without any unnecessary intervening pi 
or fitting. SUCH INTERVENING PIPE OR 
NOT BE LONGER THAN THE FACE TO FACE 
CAN EXTRA-HEAVY IRON FLANGED TEE 
SIZE SHOWN IN TABLE 17 AND FG. 33. 


¢ 
} 


FITTING, It 
DIMENSION OF THI 
FITTING OF CORRESPONDIN 
livery salety valve shall | 
connected so as to stand in an upright position, with spindle vert 
when possible. 


USED, SHAI 


AMER 


Par. 278 REVISED: 
278 Each safety valve shall have ar Least aA full-sized dire 
connection to the boiler. No valve of any description shall 
placed between the safety valve and the boiler, nor on the dischar 
pipe between the safety valveandtheatmosphere. When a dischat 
pipe is used, it shall be not less than the full size of the valve, a 
shall be fitted with an open drain to prevent water from lodging 
the upper part of the safety valve or in the pipe. 
SHALL HAVE AN OPEN DRAIN TAPPED FOR DRIP PIPE 
CASING BELOW THE LEVEL OF THE VALVE 
FIRE-TUBE BOILERS, THE SAFETY VALVE 
LESS THAN THOSE CORRESPONDING 
“INTERMEDIATE LIFTS AND 
GIVEN IN TABLE 15. 


IeACH VAI 
THROUGH 
SEAT. IN THI 
OPENINGS SHALL BE 
TO SAFETY VALVES HAVING 
CORRESPONDING RELIEVING 


CASI 
I 
CAPACITI 


Par. 279 REVISED: 
279 If a muffler is used on a safety valve it shall have suffici: 
outlet area to prevent back pressure from interfering with the pro} 


operation and discharge capacity of the valve. The muffler plates 
or other devices shall be so constructed as to avoid any possibility 
of restriction of the steam passages due to deposit. When an elbow 
is placed on a safety valve discharge pipe, it shall be located close 
to the safety valve outlet or the pipe shall be securely anchored and 
supported. All safety valve discharges shall be so located or piped 


s 


as to be carried clear from running boards or working platfo: 

















ween 
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used in controlling the main stop valves of boilers or steam headers. 

Where discharge pipes are used, THEY SHALL BE AS SHORT AND AS 
STRAIGHT AS POSSIBLE AND the cross-sectional area at any point shall 
be at least equal to the combined areas of the discharge outlets of 
the valves discharging therethrough. Ample drainage shall be 
provided at or near each safety valve and where the water of con- 
densation may collect 


Par. 280 REvISED 

280 When a boiler is fitted with two or more safety valves on one 
onnection, this connection to the boiler shall have a cross-sectional 
irea not less than the combined area BASED ON THE NOMINAL 
DIAMETERS Of all of the safety VALVE CONNECTIONS [valves with 


which 1t connects 


Par. 281 REVISED: 

281 Safety valves shall operate without chattering and shall be 
et and adjusted as follows: To close after blowing down not more 
than 4 PER CENT NOR LESS THAN 2 PER CENT OF THE SET PRESSURE, 
BUT NOT LESS THAN 2 LB. IN ANY CASE. [4 lb. on boilers carrying 

lowed pressure less than 100 lb. per sq. in. gage. To close after blowing 
wn not mere than 6 lb. on boilers carrying pressures between 100 and 200 
per sq. in. gage inclusive. To close after blowing down not more than 
sll n boilers carrying over 200 Ib. per sq. in. gage. | 
’an. 282 REVISED 

282 To insure the valve being free, each safety valve shall havea 

bstantial lifting device by which the valve may be raised from its 

it at least '/ys in. when there is no pressure on the boiler. THE 
VE SHOULD NOT BE LIFTED UNLESS THERE IS SUFFICIENT STEAM 
sSURE ON THE BOILER TO BLOW ALL DIRT AND SCALE CLEAN FROM 


SEAT 


286 REVISED 

2s A safety valve over 3 ip. size, used for pressures greater than 
) |b. per sq. in. gage, shall have a flanged inlet connection The 
dimensions ol flanges subjected to boiler pressure shall conform 
e American Standard given in Table [s] [16 and] 17 of the Ap- 

lix [for the pressures therein specified ], except that the face of 
ifety valve flange and the nozzle to which it is attached may 

ind without the raised face for pressures up to an including 


0 lb. per sq. in. For higher pressures, the raised face shall be 


Par. 287 REVISED: 

87 When the valve body is marked [with the letters A.S.M-E. 
is required by Par. 273, this shall be a guarantee by the manu- 

turer that the valve conforms to the details of construction here- 
cified 


Par. 289 Revisep: 
259 Every safety valve used on a superheater, discharging super- 
ed steam, shall have a steel body INCLUDING ALL PARTS WHICH 
ME IN CONTACT WITH THE STEAM BETWEEN THE INLET AND OUTLET, 
i flanged inlet connection, and shall have the seat and disk of 
| composition or equivalent material, and the spring fully 
ed outside of the valve casing so that it shall be protected from 
contact with the escaping steam. 


Par. 290 ReviseD: 
20) Every boiler shall have proper outlet connections for the 
juired safety valve or valves, independent of any other outside 
im connection, the area of opening to be at least equal to the 
gregate [nominal] area BASED ON NOMINAL DIAMETERS of all of the 
ty valves to be attached thereto. An internal collecting pipe, 
splash plate or pan may be used, provided the total area for inlet 
o! steam thereto is not less than TWIcE [one and one-half times] the 
<gregate area of the CORRESPONDING NOMINAL DIAMETERS OF THE 
ached safety valves. The holes in such collecting pipes shall be 
‘ast '/, in. in diameter and the least dimension in any other form 
opening for inlet of steam shall be '/, in. 


‘ 
Par. 299 Cance, Present Worp1NG or REVISION AS PUBLISHED 
IN JULY IssuE OF MECHANICAL ENGINEERING AND SUBSTITUTE 
THE FOLLOWING: 
299 Fittings. FLANGED CAST IRON PIPE FITTINGS INCLUDING 
THOSE FOR STEAM AND FOR FEED WATER AND WHERE THE PRESSURES 
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DO NOT EXCEED 160 LB. SHALL CONFORM TO THE AMERICAN STANDARD 
GIVEN IN THE APPENDIX. IF THE FITTINGS ARE BELOW THE WATER 
LINE THEY SHALL BE EXTRA HEAVY. 

FOR PRESSURES EXCEEDING 160 LB. PER SQ. IN., FITTINGS MORI 


THAN 2 IN. PIPE SIZE OR EQUIVALENT CROSS SECTIONAL AREA, 
SHALL BE OF CAST OR FORGED STEEI See Pars. 9 AND 245 
THE DIMENSIONS OF THE FLANGES AND DRILLING SHALL CONFORM 
TO THE AMERICAN STANDARD GIVEN IN TABLE 17 

FOR PRESSURES EXCEEDING 250 LB. PER SQ. IN., THE FLANGE 


THICKNESS, AND THE THICKNESS OF THE BODIES SHALL BE INCREASED 
TO GIVE AT LEAST THE SAME FACTOR OF SAFETY AS THE FITTINGS 
SPECIFIED IN THE TABLE, WHEN USED FOR THE MAXIMUM PRESSURES 
PERMITTED IN THE CODE 

THE FACE OF THE FLANGE OF A SAFETY VALVE, AS WELL AS THAT 
OF A SAFETY VALVE NOZZLE MAY BE FLAT AND WITHOUT THE RAISED 
FACE, FOR PRESSURES NOT EXCEEDING 250 LB. BUT SHALL HAVE THE 
RAISED FACE FOR HIGHER PRESSURES. 

THE NUMBER OF BOLTS IN A FLANGE MAY BE INCREASED, PROVIDED 
THEY ARE LOCATED ON THE STANDARD BOLT CIRCLE. OTHER 
EXCEPTIONS ARE NOTED IN Par. 12. TaBLes 16 AND 17 DO NOT 
APPLY TO FLANGES ON THE BOILER SIDE OF STEAM NOZZLES, OR TO 
FLANGES LEFT BY THE MANUFACTURER AS PART OF THE BOILER, 
AND DO NOT APPLY TO FITTINGS DESIGNED AS PART OF THE BOILE! 


Par. 306 REVISED 
306 Each superheater shall be EQUIPPED [fitted] with aT LEAST 


4S WILL MOST EFFECTIVELY PROVIDE FOR THE 
PROPER OPERATION OF THE APPARATUS 


ONE drain SO LOCATED 


Par. 3lla REVISED 


3lla_ On all boilers except those used for traction and portable 


purposes, when the maximum allowable working pressure exceeds 


125 Ib. per sq. in 


each bottom blow-off pipe shall have two Vv alves, 


alve and cock, shall be oF 


extra hea V CONSTRUCTION lexcept that. | On a boiler having 
multiple blow -oft 
} 


or a valve and a cock, and such valves, or \ 
nines. gle master valve mav | laced he 
pipes, a single master vaive May be placed on the 
common blow-off pipe from the boiler, in which case only one valve 


on each individual blow-off is required. Two INDEPENDENT VALVES 
OR A VALVE AND A COCK MAY BE COMBINED IN ONE BODY PROVIDED THE 
COMBINED FITTING IS THE EQUIVALENT OF TWO INDEPENDENT 
VALVES OR A VALVE AND A COCK SO THAT THE FAILURE OF ONE TO 


OPERATE COULD NOT AFFECT THE OPERATION OF THE OTHER 


Par. 312 REVISED: 

312 A bottom blow-off pipe when exposed to direct furnace heat 
shall be protected by fire-brick, ok OTHER HEAT RESISTING MATERIAL 
SO ARRANGED THAT THE PIPE MAY BE INSPECTED |a substantial cast 


iron removable sleeve or a covering of non-conducting material 


Par. 314 Cancet PRESENT WoRDING OF REVISION As PUB- 
LISHED IN JULY IssUE OF MECHANICAL ENGINEERING AND 
SUBSTITUTE THE FOLLOWING 
314 THE FEED WATER SHALL BE INTRODUCED INTO A BOILER IN 

SUCH A MANNER THAT THE WATER WILL NOT BE DISCHARGED DIRECTLY 

AGAINST SURFACES EXPOSED TO GASES OF HIGH TEMPERATURE, OR 

TO DIRECT RADIATION FROM THE FIRE, OR CLOSE TO RIVETED JO'NTS 

OF SHELL OR FURNACE SHEETS. 


Par. 315 Omir First Section or Revision as PUBLISHED IN 
AuGust IssuE OF MECHANICAL ENGINEERING, AND RETAIN Last 
SECTION OF PARAGRAPH AS FOLLOWS: 

315 In Fig. 22 is illustrated a typical form of flange for use on 
boiler shells for passing through piping such as feed, surface, blow-off 
connections, etc., and which permits of the pipes being screwed in 
solid from both sides in addition to the reinforcing of the opening 
in the shell. 


Par. 316 CaNnceEL PRESENT WORDING IN BoILER CopE AND RE- 
PLACE BY SECOND SECTION OF REVISED Par. 315 as PUBLISHED, 
AS FoLiows: 

316 In THESE AND other types of boilers where both internal and 
external pipes making a continuous passage are employed, the boiler 
bushing or its equivalent shall be used. 


Par. 321 REVISED: 
321 The water connections to the water column of a boiler 
[shall be of brass] WHEN PRACTICAL, shall be provided with a cross 
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AT EACH RIGHT-ANGLE TURN to facilitate cleaning. For PRESSURES 
oF 200 LB. STEAM PRESSURE OR LESS, THE WATER CONNECTION, 
IF PIPE IS USED, SHALL BE OF BRASS. 


Par. 323 REvIsED: 

323 Methods of Support. A _ horizontal-return-tubular boiler 
over 78-in. in diameter shall be supported from steel lugs by the 
outside suspension type of setting, independent of the boiler side 
walls. The lugs shall be so designed that the load is properly dis- 
tributed between the rivets attaching them to the shell and so that 
no more than two of these rivets come in the same longitudinal line 
on each lug. The distance girthwise of the boiler from the centers 
of the bottom rivets to the centers of the top rivets attaching the 
lugs shall be not less than 12 in. The other rivets used shall be 
spaced evenly between these points. If more than four lugs are used 
they shall be set in four pairs, THE LUGS OF EACH PAIR TO BE SPACED 
NOT OVER 2 IN. APART AND THE LOAD TO BE EQUALIZED BETWEEN 
THEM. (SEE FIG. 223/,.) 


Par. 324 REVISED: 

324 A horizontal return tubular boiler 14 Fr. OR MORE IN 
LENGTH, over 54 in. and up to and including 78 in. in diameter, 
shall be supported by the outside suspension type of setting, or at 


= 





} 4 
| 
> 


| 
| 
| 
| 
| 





Fig. 223/4 Spactne oF SuprortTtna Lugs in Pairs oN H.R.T. Borters 
four points by not less than eight steel or cast-iron brackets set in 
pairs. 


Par. 328 REVISED: 

328 A water-tube boiler shall have the firing doors, furnace 
inspection doors and clinker doors of the inward-opening type, unless 
such doors are provided with substantial and effective latching or 
fastening devices OR OTHERWISE SO CONSTRUCTED As to prevent 
them WHEN CLOSED from being blown open by pressure on the fur- 
nace side. 


Par. 332 REVISED: 

332 Each boiler shall conform in every detail to these Rules, 
and shall be distinctly stamped with the symbol as shown in Fig. 23, 
denoting that the boiler was constructed in accordance therewith. 

After obtaining the stamp to be used when boilers are to be con- 
structed to conform with the A.S.M.E. Boiler Code, a state in- 
spector, municipal inspector, or an inspector employed regularly 
by an insurance company which is authorized to do a boiler in- 
surance business in the state in which the boiler is built and in the 
state in which it is to be used, if known, is to be notified that an 
inspection is to be made and he shall inspect such boilers during 
construction and after completion. At least two inspections shall 
be made, one before reaming rivet holes and one at the hydrostatic 
test. In stamping the boiler after completion, if built in compliance 
with the code, the builder shall stamp the boiler in the presence of 
the inspector, after the hydrostatic test, with the A.S.M.E. Code 
stamp, the builder’s name and the serial number of the manufac- 
turer. A data sheet shall be filled out and signed by the manufac- 
turer and the inspector. This data sheet together with the stamp 
on the boiler shall denote that it was constructed in accordance 
with the A.S.M.E. Boiler Code. 

IN CASES WHERE BOILERS CANNOT BE COMPLETED AND HYDRO- 
STATICALLY TESTED BEFORE SHIPMENT, THE PROPER STAMPINGS 
SHALL BE APPLIED AND TWO DATA SHEETS SIGNED AS HEREIN PRO- 
VIDED BY THE SAME OR DIFFERENT INSPECTORS COVERING THE 
PORTIONS OF THE INSPECTIONS MADE AT THE SHOP AND IN THE FIELD, 
THE DATA SHEETS EACH TO BE SEPARATELY SENT TO THE PROPER 
DESTINATION. 

Each boiler shall be stamped adjacent to the symbol as shown in 
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(Max. working pressure (WATER HEATING SURPACB 
when built) IN SQ. FT.) 


f A.S.M.E. } | 
\ serial number 











Fig. 24 Form or STAMPING 
Fig. 24, with the following items with intervals of about one-half 
inch between the lines: 
1 A.S.M.E. [Manufacturer's] serial number WHICH MAY BE 
MANUFACTURER'S SERIAL NUMBER 
2 State in which boiler is to be used 
3 Manufacturer’s State standard number 
4 Name of manufacturer 
5 State’s number 
Year put in service 
Maximum working pressure when built 
S WATER HEATING SURFACE IN SQ. FT. 
Items 1, 2, 3,4, 7 AND 8 are to be stamped at the shop where built. 
Items 5 and 6 are to be stamped by the proper authority at point 
of installation. 


THE 


) 
‘ 


Par. 351 Omit THIS PARAGRAPH. 
TABLE 15 App FoLLow1NnG Nore at END OF THIS TABLE: 

THIS TABLE SHOWS THE COMPUTED RELIEVING CAPACITIES FOR 
SAFETY VALVES OF VARIOUS SIZES AND IS INTENDED FOR REFERENCE 
ONLY. HOWEVER, THERE IS NO LIMIT SET IN THE CODE TO THE 
AMOUNT THE SAFETY VALVE MAY LIFT, PROVIDED THE VALVE OPER- 
ATES PROPERLY, AND IT MAY BE THAT THE RELIEVING 
STAMPED ON THE VALVE BY THE MANUFACTURER WILL BE 
THAN ANY OF THOSE GIVEN IN THIS TABLE. 


CAPACITY 
GREATER 


Par. 429 REVISED: 

429 The least diameter of fusible metal shall be not less than 
1/, in., except for maximum allowable working pressures of over 
175 lb. per sq. in. or when it is necessary to place a fusible plug in a 
tube, in which case the least diameter of fusible metal shall be not 
less than °/s in. IF A FUSIBLE PLUG IS INSERTED IN A TUBE THI 
TUBE WALL SHALL BE NOT LESS THAN 0.22 IN. THICK OR SUFFICIENT 
TO GIVE FOUR THREADS. 

Par. 430 r REVISED: 

r In Economic Type Boilers- 

2 1N. above the upper row of tubes. 


in the rear head, NoT LESS THAN 


ReEvIsE Par. L-18 anp TABLE L-2 oF Locomotive Cops as Fo! 

LOWS: 

Par. L-18 Change second paragraph to read: In the case « 
superheater flues which are expanded [the gage of], the expande 
end may be '/2 [1'/2] gage [s] lighter and the swaged end THR: 
[two] gages heavier than the gage thickness SPECIFIED. 

Table L-2 Change title to read: mMintmum Gage Thickness « 
Walls of Fire Tubes or Flues. 

All gage thickness numbers in table to be increased by one, i. 
in place of 7 insert 8, in place of 8 insert 9, etc. 
table. 


Omit note und 





Work of A.S.M.E. Boiler Code Committee 


HE Boiler Code Committee meets monthly for the purpose of consi 

ering communications relative to the Boiler Code. Any one desirir 
information as to the application of the Code is requested to communica!e 
with the Secretary of the Committee, Mr. C. W. Obert, 29 West 39th S 
New York, N. Y. 


The procedure of the Committee in handling the cases is as 
follows: All inquiries must be in written form before they are ac- 
Copies are sent by the Secretary of tlie 


cepted for consideration. 
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Committee to all of the members of the Committee. The interpre- Case No. 406 
tation, in the form of a reply, is then prepared by the Committee 7 ; 

p ‘ Inqui / Will a form of forged steel boiler nozzle wit Hangs 


ind passed upon at a regular meeting of the Committee. This 
interpretation is later submitted to the Council of the Society for 
ipproval, after which it is issued to the inquirer and simultaneously 
published in MecHANICAL ENGINEERING. 

selow are given the interpretations of the Committee in Cases 


pressed hot over the end neck of the nozzle which is compressed 
or forged into a rece e in the flange conform to the require- 


the Code? 
It Is the 


ss or gTooy 
ments ol 


Reply opinion ol the Committee tl this method ol 





~ ' - , yasteam o e «-) cr ets ie requireme! tiv 
Nos. 395, 397, 106 and 107, as formulated at the meeting ol sep- Se , | a ull en, See the 1 tetas 
, on ‘ ules in the soller Code 
tember 20, 1922, and approved by the Council In accordance with = , ‘ - 
the Committee's practice, the names of inquirers have been omitted. Case No. 407 
Case No. 395 Inqu Is it permissible under the Rules of the Code for Boilers 
of Locomotive to mark a safety valve A.S.M.E. Std ynen if 
\nnulled not fitted with a lifting device, whereas Par. 282 of the Power Boiler 
' . a7 section of the Code requires such a lifting devices 
( of NO. O94 (Reopened > “ - noes tye >, Dan St 
Reply: Inasmuch as Par. 282 of the Power Boiler section the 
| Was it the intent, in Par. 199, to permit a value of 175 Code requires a lifting device and there is no similar requirement in 
(’ where copper washers were used as described in the definiti the sec the Code for Boilers of Locomotive it is the opinion 
( of the C ee that safety valves for use in stationary service 
Rep It is the opinion of the Committee that the washers should — under the P: Boiler Rules must be fitted with a lifting device and 
steel to permit the use of 175 for C. Copper washers may be _ thos: led for use on boilers of locomotives need not uch 
l rovided the value of C IS taken the same as if no washer wert a lift ng d lt ind that it is roper in eact ise tol rk the lety 
pro] 
e A.S.M.E. Std 
7 Y ’ 
CORRESPONDENCE 
Ar a 4a 4 
(CONTRIBUTIONS to the Correspondence Department of MecuanicaL ENGINEERING are solicited. Contribution 
particularly welcomed are discussions of papers published in this journal, brief articles of current interest to mechanica 
engineers, or comments from members of The American Society of Mec il Engineers on activities and policies 
the Society in Research and Standardization. 

Castings Direct from the Ore as Made at the _ ton container keeps the metal hot. At No. 2d les 
. > » . . about 10 tons capacitv will soon be used to re e blast ( 
Rouge Plant of the Ford Motor Company see 0 

e metal [rom the ¢9-ton ladiec and to pour into the l n lad \ it 
ue Eprror: any 30-ton contaimer. At No. 3 division, one 10-ton ladle is used 
gon erie hetween the 75-ton ladle and the I-ton nour; dl 

author of an article entitled Making High-Grade Castings ~~. or - ee = 
. . : Phe lay ut at No. 2? will probably be final for both lare« nd 
from the Ore, an abstract of which appears in MEcHANICAI “elie cs : “ : Et 
! nolding ot} iToOmovpiLe ( tracto ) 1 a met 
NEERING for Octobe r, 1929. page 660. seems to have bee small lOldiIng iu Ih Li il | ractolr pa if i 
( erienced a gas burner e: by lace e 75-ton lac hy @ 
med since the article is it stands might muisle id some wx —_ d is ourner can | ‘a ‘ ; ‘ bu F 
. . ° “ robabdlv not be required 
of our engineering fraternity, the following is offered as a "an ee , — , ' 
. ’ * . . nougt cuum-watllied mitainer 1 ys ( Deer} ne 
outline of the practice at the Rouge Plant of the Ford mong vccapesigecr dings ; 
plated by the Experiment Department, it would sec e eX 


r Company 
ft hd tremely impracticable, and is wholly unknovy 


ne of blast furnaces lies 225 ft. west of the parallel line of 
of 78 in. diameter, shell-lined to 60 in The cupolas are engineering Department 
1 into three batteries of eight stacks eac!] Pollock 79-ton, An \. Brock 
ion, elliptical ladles on railroad trucks take the hot metal Detroit, Micl 
e blast furnace on to the track west of the fou dry parallel 
line of cupolas. A 100-ton Wellman-Seaver-Morgan ladle The Surge-Tank Problem 
gantry crane running on broad-g ige trac k straddles the ladle 
To THE Epi 
ee pairs of Pollock 30-ton hot-metal containers originally Referring to the letter from Mr. Jakobset me g 
blast-furnace metal from the 75-ton ladles to the 1-ton November issue of MECHANICAL ENGINEERING, | lain it tl 
ne which runs in front of the cupolas. These 30-ton con-_ differential surge tank is not usually the | design for i or 
are built of steel plate, entirely closed « xcept at the filling medium-high-head plants indicates, on the ce of it, that | Ss 
nd pouring spout, and have the ordinary refractory lining omething better to offer, and I am sure that the many users 
were filled at the tilting crane alternately and run to the pour this method of regulation in the United States and Canada will loo! 
inds. Twenty-ton trolleys lifted the containers off their cars forward with interest to the publication of the article which he 
rear and tilted them about their pouring spouts to serve the _ is forthcoming 
ladle S$. So much for the blast-furnace metal. Inasn uch as a shortage In power has been SO flatly attribute | to 
foundry scrap, sprues, gates, special pig, steel scrap, etc the use of the differential principle, it may be of engineering inter- 





elted in the cupolas. 
one-ton ladles from which the molds were poured ran to the 
rail scales at the 30-ton container, received about half a ton 
ist-furnace metal, ran to the adjacent cupolas and received 
ther half-ton of cupola metal, and then ran to the pouring lines 

Ss mold conveyors. 

his method is being gradually modified. At No. 1 division the 
oU-ton container remains at the pouring stand and is served from the 
‘o-ton ladle by two 15-ton Whiting ladles. A gas burner in the 30- 


est to set forth a contrary point of view, even before discovering 
what Mr. Jackol sen would “generally”’ place ot 
the differential surge tanks, which have been so frequé l tly adopted 


recommend in 


For this purpose it may be pertinent once more to compare a 
simple surge tank with a differential under precisely the same phys- 
ical conditions: that is to say, the two areas must be the same and 
the plant must be fully loaded at the bottom of a large surge 
occurring in a differential regulator. The internal riser pipe is then 
to be considered removed, leaving a simple surge tank with un- 
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restricted connection to the conduit and comparison made with the 
former case. 

It will be seen at once that it is only fair to regard the plant as 
fully loaded under the most unfavorable head occurring at the 
“critical moment” when the water level in the riser is lowest, for 
otherwise there would still be power available for sale, which does 
not seem to furnish a sound economic basis for comparison. 

If the simple tank now be subjected to the same load change which 
has been successfully sustained by the differential regulator, it is 
probably only necessary to point out that the turbines would not 
be able to carry the load at the bottom of the resulting surge be- 
cause it would be much larger than in the former case, thus inviting 
the governor to try to open the gates beyond their wide-open posi- 
tion, with a consequent drop in speed of prohibitive amount. 

In this case the shortage in power would last so long before the 
water surface rose enough to furnish the required head that no one 
would even consider the possibility of tiding over this large gap by 
means of flywheel effect. In other words, the flywheel is intended 
to help carry the load only during acceleration of the water in the 
comparatively short penstocks between the regulator and the 
turbines, and not during the long time required to accelerate the 
water in the long conduit. The surge tank is the “flywheel” for 
the latter purpose. 

It is just possible that Mr. Jakobsen has confused these two ideas, 
because the only shortage of power resulting from the use of a 
differential regulator, so far as I know, is that which makes a 
theoretically greater call upon the flywheel during and sometimes 
shortly after the first quick impulse of the governor following a 
sudden load change. 

This shortage of power is recognized and understood and provides 
the excuse for the flywheel, which, of course, when properly propor- 
tioned in connection with the area of the riser pipe and the ports 
controlling the outflow from the tank, does not mean 
net shortage of power delivered to the bus bars, 
only concern we have in this connection. 

To attempt to discredit the economy of a differential regulator 
because it drops the penstock power a trifle more than does a simple 
tank during and only during the extremely short impulse period 
above referred to, would be, to my mind, to lose a proper sense of 
proportion. In other words, this disadvantage must be vastly 
augmented in the imagination before it gains a place in a practical 
mind beyond a purely academic point. 

I do not mean to intimate that this is the “shortage” to which 
Mr. Jakobsen refers, but I mention it because I can think of no 
other, and he has made it necessary for me to hunt as diligently as 
possible for a sound basis for his sweeping statement. 

It should be noted that the foregoing comparisons have partic- 
ular reference to a sudden load change of somewhat unusual magni- 
tude and also to low- and medium-high heads, or, to the very con- 
ditions under which, according to Mr. Jakobsen, the differential 
regulator fails to give a good account of itself. 

It might be added that the differential regulator properly de- 
signed is not intended to exercise its full or ideal differential ac- 
tion except for the very largest load change selected by judgment 
as that beyond which good speed regulation is of no consequence 
because of too infrequent occurrence. 

For load changes of half this maximum the differential action 
already largely disappears, and therefore—almost all the time in 
most cases—any academic advantage attributed to the simple 
tank is shared equally by the other. 

The many advantages of the differential regulator have been set 
forth so long ago and have been criticized and studied by so many 
able engineers both in this country and abroad, that it seems hardly 
worth while to point them*out again in this discussion. 

The cone-shaped tank to which Mr. Jakobsen refers seems to me 
to owe some of its virtue to a diffident approach toward the idea 
of a faster-dropping water level during the early part of the surge 
which is the vital principle of differential action. This idea is, 
however, the one he condemns as producing “shortage of power at 
some critical moment,’’ and therefore it will be of general interest 
to find out by what means he proposes to improve upon or replace 
the differential regulator in most cases of low- or medium-high- 
head plants. 


a material 
and this is the 





The conical shape has an advantage in some cases in providing 
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a greater area at times of low water in the pond, but it is equally 
applicable to the tank of a differential regulator and presents a 
virtue quite apart from the matter under discussion. 

It should be remembered that the drop of water level in the riser 
is anything but sudden as compared to the time for the governor to 
make an initial adjustment of the turbine gates. 

In closing, I wish to invite Mr. Jakobsen and others to a very 
full public discussion of the points which he has raised, and to avoid 
lost motion and confusion, I would like to suggest that great care 
be used in selecting any numerical examples as a means of demon- 
stration, so that they will represent normal conditions and the best 
principles of design for the accomplishment of a stated purpose 

R. D. JoHNnson 


New York, N. Y. 


Mathematical Determination of the Modulus of 


Elasticity 
To THe Eprror: 


The method for determining the modulus of elasticity 
elucidated has for its 


herein 
raison d'etre extreme simplicity, combined 
with mathematical precision, eliminating the necessity of measuring 
minute elongations under heavy loads. 

In Fig. 1 CAD represents a light strip of the material to be tested, 
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vielding to a amount ol 
bending within its elastic limit, and resting freely in a horizontal 
plane, for the elimination of vertical-load influences. 


of uniform cross-section, easily certain 


B is a common spring balance or seale, such as can be found in 
any hardware store, forming part of the cord holding the point 
O and O’ of the strip in its bent position, as shown, and indicating 
the existing tension R along the cord OO’. 

The strip to be tested is extended to the points C and D below 
the cord OO’ for reasons that will become clear later. 

For the cross-section s-s of the strip with its coérdinates 2, 
the moment VV of the external forces is Ry; the moment of resistanc« 
of the cross-section s-s is EI /p, E denoting the modulus of eiasticit: 
I the moment of inertia of the cross-section of the strip, and p thi 
radius of curvature at the section s-s. 
1/p by its expression 


Replacing the curvature 


O*y 
ae 
oy 21 
[ °r) | 
we obtain the equation 
O71 
EI xr 
M =—Ry =+-—e= El Qa 4 mi 


G)] 
T \Oz 


which shows that the bending curve cannot be a circular are, t! 
curvature varying with y. The minus sign is taken before \/ 
because Oy/Ox being the tangent of the angle of the curve element! 
with the axis Ox, decreases with x, hence 07/2? is negative. 

Multiplying both members in Equation [1] by 2(0y/Ox) dx ar 
integrating, we obtain: 


"5 Oy Oy 


2=—-—-d 
R | 2y 2 ae = — ET a 
Ox [ 4 Oy | : 
Or 
or 
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through which pas 


2EI a 
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and a screw thr 
the 


\' t * surroun 


uations marked alongside, as shown a 


EERING 
freely a long rod having a bolt head at or 
} 


Between the bolt head and w ne 


lat the other 


iui 


idjacent pivoted block a spring is mounted on 
1 by a evlindrical casing with two longitudinal slots and 


“A, Pe 2: Th 


le 
1o 


— . ‘ grad 
For the point O of intersection of the strip with the cord 0 
a. oe ssid ’ these slots pass the lugs of the washer, indicating the compression 
nd Ov/Ox becomes tan a, where a@ is the angle of the curve element f 4) 
; F ol he pring n poun 
vit} 1e CO OO he ) ) mee for the int ai iO os 
4 the ¢ rd yal the p int ‘ Hene “ hat pm = | juatie . Ph thi ect ¢ id Ol the rod pro ided with a thur hy | aa 
2 becomes , P : . 
s( ( Thus, the testing strip is held in its strained 
OK] IM ry it one end bv the compression of the spring ad at its 
0 -(- or ( 2EI cos a other | e thumb nut with the rod betwe the t oted 
\ r tana blocks tor ow The cord In tension 
F The ensions H,h, b, and ¢ are convenient to m« ! | the 
ducing the obtained expression tor ( into ) we obtan 
cord tel 1M nds 1s readily shown o1 thie pring ¢ ng 
The « the formulas is the same as before, « t that 
Ry, ok] COR o , it the end 1 thy testing strip, at its entra! e int r ) yhere 
Oy O1/O.10 | s not 0, but equa ( int 
\' 5, C= RI EI d Equations [3], [4 , 
Now, for the apex A of the curve, y IT, Oy/o 0) 1 [3 Ee] ( 
ed to the cross section at A. becomes Ov ) 
\! ) 
RH 2h cos { 0 
| ingle @ entering in this equation is obtainable by direct | RH 2EI(1 ( 1 
easurements. and without the use of a protractor: th s te ie 
nar oaagys a AR H 2EI(H 
he extension OC of the strip being straight. if must comeide 
he tance to the curve at point O. hence H f un ) 
/, } 
('¢ Cp OW) lied 
COS a 9 ) 
On WH oa “A 
| ipplh qua on } correctly, the test strip must become per- rhe ( cre ed collar. shown close to the thumb nut. serves for 
ly straight when the cord OO’ is relaxed ( g whether the test has been carried on within the elastic 
Let now the cord OO’ be tightened up to an additional 
ount of tension AR, so that the spring balance will in- — 34 
ite R AR tension, and the corresponding defor- . dts -F 
. os ——— ” | ———— —— 
tions of the test strip will be H and a Introduc ing 4 — 
new notations into [4], we obtain tgs 
7% side H 
R+ ARH 2EI(1 — cos BW BB “og x 
: ro al CUTTY eee ' ———— 
\1 iltiplying this equation by H? and subtracting from 4A AAAAAAAAL ARAL DAA AD he : — as 
. “ -- oF - 
{] multiplied by H¢ gives ~B 
H?H 2EI|H*(1 COs he COS a 5] b » 
this equation AR is the cord tension corresponding Fic 
» the total deformation of the test strip, //; and 
the change in its deformation from HT and a to H,; and mit or me namel setting the collar clos the thuml 
Henec | quatior 5 unlike | quation |4 . may by applied the start o the test and noting the corresponding tenslol! R « the 
test strip that is already partly bent and curved, which ts « spring when it is slightly compressed; then, if at the close of the 
idvantage, as it eliminates the necessity of using a per- test, when the pivoted block and thumb nut are brought agai 
straight strip and keeps the bending within the elastic lose to the set-screwed collar, the spring registers the same tensiot 
Instead, a partly bent strip may be used, apply ing a small is at the start, the elastic limit has not been exceeded: if the tension 
is less than at the start, then the elastie limit has been exceeded, 


nf 
Lto 


produce but a slight change in its already existing large 


] 


isy-to-measure deformations. 
CAaSLY 


I-quations [4] and [5] the modulus of elasticity I is 
nined, or any other factor, like R or J, may be determined 


FE is known from tables of the strength of materials 
expression within the brackets in Equation [5 | may become 
ve; then AR, too, would be negative; that is, by further 

tening up the cord its tension R decreases instead of increases 

may happen in case the angle a is too large Hence the test- 
trip should not be too much bent at the start. 

\lthough as a matter of simplicity a spring balance is shown in 
lustration as forming a part of the cord, in practice, however, it 
es very clumsy, requiring strips that are both long and wide 
holes drilled to let the cord through and obstructing correct 
suring. 

‘or that reason a suitable dynamometer has been designed, which 

7 hown in Fig. 2 in the form it has been entered at the Patent 

ce. As seen, it consists of two extension clamps at the tops of 

ch are inserted the ends of the testing strip, which may have the 
rm of a thin band or of a round wire. The clamps are elongated 


| forked, forming extensions to the strip, and each has a pivoted 
quare block inside the fork with holes in the center of the blocks 


and the strip has lost part of its resisting tensio1 


The writer has applied Equation [4] to wooden strips of iT 
white pine, using a common spring balance, and obtained / 
1, 013,000, in one test, and E 955,000 in another: the tab] rive 
E 1,000,000, for white pine. 
The tension T per unit area at any cross-section of t! strip can 
Replacing the third 


easily be determined in the following manner 

member in Equation [1] by 7/7 /0.5e, where e is the thickness of the 

strip, both this term and EI/p expressing t 

resistance of the cross-section, we have the equation 
Tl 

0 


he same moment of 


Ry = |] 
ov 
For the cross-section at the apex A, vy becomes H and T becomes 


T' ma 


and 


RH a 


To apply these two equations correctly, the strip must become 
relaxed, 


straight when the cord is 


Syracuse, N. Y. Davip GUELBAUM 
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Engineering and Economics 


FyVERY engineering problem has an economic phase of funda- 

4 mental importance. Every machine, every power plant, every 
bridge and every mine operation must have some economic justifi- 
cation. This often imposes rigid restrictions upon the possible 
solutions of the engineering problem involved, making them more 
difficult. The engineer thus has a thorough appreciation of some 
of the principles of economics. 

Progress in the establishment of our present-day civilization is 
due in no small part to the work of the engineer, and its mainte- 
nance and development are a matter of great responsibility for this 
profession which has stated its function as that of directing the use 
of men and materials for the service of mankind. To properly 
shoulder this responsibility and perform this function, the engi- 
neer must be prepared to take a broader interest in the economic 
problems of our political structure. He must have a deeper know- 
ledge than is required to satisfy the economic demands of an engi- 
neering problem. He must understand the relation of his work to 
the production and distribution of the wealth of the world, and 
this will bring him face to face with those who have developed 
the principles of political economy. 

It is no new realization that engineers must be well grounded in 
political economy. Engineering societies have discussed some 
parts of the subject and the technical press has devoted space to 
it. Technical schools are encouraging its study. But the first 
time that any organized attempt to gather engineers and econo- 
mists together in any large way will occur at the coming Annual 
Meeting of The American Society of Mechanical Engineers, when 
& joint session will be held with the American Economic Associa- 
tion. 

The program that has been announced for the session gives 
promise of great interest. The papers to be presented by Dr. 
Wesley C. Mitchell of Columbia University and E. M. Herr, 
President of the Westinghouse Electric and Manufacturing Com- 
any, with the discussion by leaders in both professions should 
develop the importance of mutual understanding by both groups 
and emphasize the desirability for a more permanent relation 
between them to encourage future joint discussion of economic 
problems. 

In his paper, Dr. Mitchell establishes the intimate connection 
between the work of the engineer and that of the economist in the 
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production of wealth. He tells of the parallel careers of James 
Watt, the inventor, and Adam Smith, the economist. He states 
the problems to be faced and holds out the hope of an adequate 
solution by the method of scientific analysis, so skilfully used by 
the engineer in the solution of his technical problems. 

Mr. Herr will deal with the human phase of the process of pro- 
ducing wealth. The opening paragraphs of his paper show most 
surprisingly that the labor problems of today and conditions of 
over twenty-five centuries ago do not differ fundamentally except 
in the matter of background. He then establishes the impor- 
tance of industry, evaluates the factors relating to the human 
problem in it, states the principles necessary for solution, and con- 
cludes in an appeal for the substitution of reason for force in the 
settlement of industrial disputes. 

This program was arranged by the Management Division of 
The American Society of Mechanical Engineers and it is to be 
congratulated. The results of the meeting should be bountiful 
and far-reaching. 


Coal Facts 


" [HE appointment of the fact-finding commission for the coal in- 
dustry will be welcomed by the engineering profession as the first 
step in the elimination of periodic interruptions which have meant 
severe inconvenience and which, if continued, will spell disaster 
to the comfort of the people of this country as the 
industries. 
Secretary Hoover has pointed out that the biennial struggles 


well as to 


in the coal industry, which have hindered the necessary regula 
supply, are in part symptoms of a disease which should be treated 
from an accurate diagnosis of He has further pointed 
out that there are 2500 too many bituminous mines and 200,000 
too many people in the business, with a resultant waste of labor and 


“facts.” 


capital which levies tremendous tribute on the entire country 
Intermittent operation resulting from this over-capacity and fron 
labor disputes the coal-transportation difficulties 
Stabilization of this industry, fundamental to our comfort and prog- 
ress, must be achieved and the coal commission is charged with the 


aggravates 


duty of discovering the facts upon which proper legislation for the 
public welfare may be based. 

The confidence which the engineering profession must have in 
the soundness of the proposed procedure is heightened by the ap- 
pointment of two engineers as members of the commission. On 
of these is John Hays Hammond, chairman of the commission and the 
other is George Otis Smith who is Director of the United States 
Geological Survey. In a recent editorial comment on the personn 
of the commission, Mining and Metallurgy makes the following 
statement: 


These two names alone relieve the mining industry of the dread that t! 
commission to be appointed would bring in a more or less nebulous repo: 
which would be rejected by both the operators and the miners and leave t 
industry just where it was before. 

The other members of the commission are ex-Vice President Mars} 
distinguished for his practical good sense and integrity; a sound lawy: 
Judge Samuel Alschuler; a public-spirited editor, Clark Howell; D 
Edward T. Devine, a social worker of national reputation, and Charles | 
Neill, manager of the bureau of information of the Southeastern railways 

This is an eminent body of men and the President and the 
country are to be congratulated on their selection. No less fortunate 
the mine operators and the miners themselves. The former are assured 
an intelligent investigation of the intricate technical details of the min 
business by two outstanding mining engineers whose integrity is as gré 
as their ability. 

The appointment of Dr. George Otis Smith on this commission is a hap) 
one for another reason. The Geological Survey is the greatest repositor) 
facts and figures of the coal-mining industry in existence today and no co! 
mission could function without the aid of his department. Acting as 
commissioner, he will be freed from the restraint imposed upon him 
Direct of the Survey. This efficient machinery already functioning in t 
gathering of facts and statistics will very much expedite the work o 
commission. Should these two outstanding members of our profession ! 
turn findings which are surprising to the public and unpalatable to the « 
operators, we shall at least be sure that there has been no thimblerigg 
which would accelerate our progress towards economic disaster in 
country’s most needful industry. 


people of t 


Great is the responsibility of this commission. Its opportun 


for accomplishing an epoch-making work is boundless, and the « 
gineering profession will follow its procedure with sympathy a 
profound interest. 
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Commercial Air Transportation Heralded at 
Detroit Congress 


A N INTENSE desire to see aeronautics established on a safe 
and sane basis as a means of transportation was clearly ex- 
pressed at the Second Aeronautical Congress held at Detroit, 
in October, when the National Aeronautical Association was formed. 
Prof. I. P. Warner represented The American Society of Mechan- 
ical Engineers on this occasion and reported that the bare state- 
ment of activities cannot adequately express the intensity of the 
nterest shown in the new organization or the keenness of the desire 
all those present that the National Aeronautical Association 
hould be so established as to unite all elements and to play an 
mportant part in placing American aeronautics in a position where 
can render strong and important service to the state, both in the 
ilitary and in the economic spheres. Past were 
rgotten and all elements worked together to lay a most encourag- 

gy foundation. 


The week 


4 


animosities 


of the Detroit meeting was an important one for 


onautics. On Monday, October 11, the first National Air 
titute was held under the auspices of the Detroit Aviation 
Society. The permanent chairman was Professor Herbert C 


ller of the University of Michigan, and he presided over a pro- 


m arranged by a Committee representing the National Ad- 
Committee for Aeronautics, society of Automotive Engi- 
The Society Mechanical Engineers, and th 

nautical Chamber of Commerce of America, Ine 

In) his 


American 


ol 


opening remarks Professor Sadler emphasized the impor- 
of transportation as the primary factor in the advance of 
! Today it is 

facto! 


There is in 


the ke yvnote ol commercial enterprise, 


he governing in the success or failure of almost 


any 
history an inexorable demand for increasé 
ed, and on land and 
ne alr, 


ea our speed limits are nearly reached 
ver, we can obtain speeds ( 


mode! 


howe ven in excess of those on 


ind sea and with a relatively ate expenditure of power. 
Joseph 8. Ames contributed discussion on the importance of 
tifie investigation in the general aeronautical program. Lewis 
ierson, President of the Merchants’ Association of New York 
clarified the relation between commercial aviation and the 
ercial bank. Charles F. Redden, Governor of the Aeronaut- 
Chamber of Commerce of America, 


yr 


indicated the advantages 

transportation over water as compared with that over land. 
ve the record of the Aeromarine airways whose planes traveled 
illion miles and carried fifteen thousand passengers without 
p Col Paul Henderson, Assistant Postmaster- 
in speaking of the air mail, called attention to the fact 

m July 16, 1921 until September 7, 

nt 
time. C 


Second 


1922 two million miles 


wn without aceick 


4.39 per cent of all trips were 


on sé hedule 


G. Peterson pre sented an analysis 


proposed direct air-mail route between Chicago and New 
William P MeCracken, Jr., Chairman of the Aviation 
tee of the American Bar Association, discussed the aero- 


ights, the aeronaut’s liabilities and the extent of the power 
ernment to regulate aeronautics. Edmund Ely, 
nt of the National Aircraft Underwriters Association, told of 
lic aircraft insurance, and Professor k. P. Warner, of 
chusetts Institute of Technology, reviewed the developments 
mercial flying in Europe. 

dering the subject of commercial air transport J. R. Bib- 
Manager, Department of Transportation and Communication 


} 
| 


States Chamber of Commerce, stated the following important 
ples as a result of a study by the United States Chamber of 
erce: 


agencies 


y 


immediate 
ling 


support of basic national legislation 


for appropriate regulatory procedure. 


on seronautics 


» I legislation to be broadly conceived, in the nature of an enabling 
providing for the adoption, administration, and improvement Irom 
e to time of an Aeronautical Code under proper Government authoriza- 
created by the Act. 
\dequate facilities within the Department of Commerce for promoting 
regulation and development of commercial air-transport operations in 
erstate and foreign commerce. 
Intra-state legislation and operations to conform as nearly as possible 
to the basic Federal legislation, or at least unified State action. 
Encouragement of widespread public support of this essential aero- 
nautical legislation. 
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He then outlined the needs for a great essential ground organiza- 
tion including 


1—Codperation of districts and localities in providing properly equipped 


air harbors and intermediary air lanes, under unified Federal control 


~—Codperation of the Government along certain lines of national 
aerologic and radio-broadcasting service 

3—Adequate motor collection and delivery system between air ports 
ind the business centers. 

4—Temporary continuance of the valuable pioneer development work 
of the Air Mail until substantial realization of above essentials permits 


I 
of private enterprise 


Following the Air Institute meeting, over three hundred dele- 
gates representing groups of states divided into districts on the 
Government national defense basis met for the election of officers 
and for the consideration of routine business. The following were 
elected as officers of the National Aeronautical Association 

President, H. E. Coffin, Detroit 

Vice-President, B. M. Mulvihill, Pittsburgh 

Treasurer, B. F. Castle, New York City 

Secretary, J. B. Coleman, Sioux City, lowa 


Governors, 8. D. Walden, Detroit; P. H. Adams, Boston; G. I 
Cabot. Cambr da Mass.: D. Larkin, Jr., Buffalo; M. J. Cleary, 
New York City; L. F. Sevier, Pittsburgh; R. F. Walters, Baltimor 
\. S. Fhery, Birmingham, Ala.; F. H. Burgia, Atlanta, Ga.; G. L 
Martin, Cleveland: D. M. Outealt, Cincinnati: C. 8. Rieman, 
C'} cago Ralpl Cram Davenport, lowa: Howard Wehrle Kansas 
City, Mo.; Ed Tobin, San Antonio, Tex.; William Long, San 
Antonio Te Xx ~ (; Johnson. ~ attle. Wasl a H Messer. 
Spokane, Was! 

Two of the tional airplane races held at Selfridge Field, Mt 
Clemens, Mich. during the week, developed features of particulat 
engineering interest Archibald Black, of the Aeronautic Division, 
4A .S.M.I whose paper on The Influence of Design on Cost 
Operating Airplanes appears on p. 821 of this issue, commented on 
these races s follows 

Phe Curti I R presented the first opportunit f com g 

e perforn ry es equipped with air-cooled engines with similar 
models equipped w water-cooled engines thus giving some definite data 
pon a much disputed point in airplane design. The Pulitzer Race brought 
out some novel and most interesting features of design and was responsible 
for some new high-speed records 

rhe effect of great horsepower on speed-was slight, the r be deter 
mined by resistance almost alone While this has been generally } wn for 
ea it was never so emphatically demonstrated as in this race. For 
equa ve ight nd wing area, etc speed may be ssul | to var with the 
cube root of the horsepower, as is well known However, in actual designs 
where landing speeds govern the maximum wing loading, increased | - 
power means increased weight and added wing area Chis, in turt i I 
cuts into the gain in speed, making it even less than the formu W d 
promise 


Engineer to Head Canadian National Railway 


to North America of Sir Henn 
considerable interest to engineers in 


The recent coming Worth Thorn- 
America as 
well as in Canada, where he takes up the duties of presidet if 
the Canadian National Railways. Sir Henry Thornton is an engi- 
neering graduate of the University of Pennsylvania in 1894, and 
after experience with the Pennsylvania and Long Island Rail- 
roads, he left the superintendency of the latter road in April 1914, to 
become general manager of the Eastern Railway Company 
England. Americans doubtless recall the comments when he took 
this important executive position with a road that handles an im- 
During 


itt 


ton 18 an event ol 


of 


mense passenger traffic, pe rhaps the largest in the world 
the war he was a member of the managers’ committee for all English 
railways. In 1916, with the rank of Colonel in the Royal Engineers, 
he handled all inland navigation in France, Egypt and Mesopotamia. 
In 1917, Sir Henry went to Paris as assistant director-general of 
railway movements and in 1918 he was made inspector general of 
transportation on the continent with the rank of Brigadier-General. 
In 1919 he became a British subject, was knighted and received a 
number of continental honors, as well as the Distinguished Service 
Medal of the United States. 

American engineers will follow with sympathetic interest his 
efforts in administering the Canadian National Railways with their 
severe and involved problems. 








Nation-Wide Treatment of Management Problems 


Reports From Local Sections Observing Management Week Show Success of 


Project—Human 


Element in Industry and Relation of Engineer to Management Featured at Many Meetings 


Hk SUCCESS of the first attempt to focus the simultaneous 

attention of the Society on one topic is amply proved by the 

great interest that has been aroused in Management Week. 
The period from October 16 to 21, 1922, was set aside for the discus- 
sion of problems of management and their relation to the engineer 
and some thirty sections of the Society, coéperating where possible 
with local sections of the Society of Industrial Engineers and the 
Taylor Society, held enthusiastic meetings at which interesting 
papers were heartily discussed. The suecess of the project, which 
was instituted to develop public interest in problems of manage- 
ment, is shown by the large amount of attention given to the meet- 
ings throughout the country by the daily press. 

For the nation-wide success of the Management Week program a 
large measure of credit is due the Committee on Assistance to Local 
Sections, a sub-committee of the Management Division of the 
A.S.M.E., and especially to its chairman, John Younger, of Cleve- 
land Ohio. At a meeting held in April, 1922, this committee drew 
up the general plan for the holding of simultaneous management 
sessions throughout the country, in coéperation with the Local 
Sections and the members of the Society of Industrial Engineers 
and the Taylor Society. Their plan was heartily endorsed by the 
executive Committee of the Management Division and approved 
by vote of the Council at its meeting on May 9. 

As we go to press reports are coming in from the Local Sections 
which establish the fact that meetings of this character can be suc- 
cessfully conducted. The Executive Committee of the Manage- 
ment Division is preparing a résumé of the material presented 
which will be given more fully in a following issue of MECHANICAL 
I. NGINEERING. 

New ENGLAND 


New England, in nine splendid meetings, observed Management 
Week with a thoroughness that deserves particular mention. 
From reports so far received Boston shows the largest number of 
organizations participating in the program. The New England 
Section of the Taylor Society, the Industrial Engineers’ Club, the 
Bureau of Commercial and Industrial Affairs of the Boston Chamber 
of Commerce, the Associated Industries of Massachusetts, the 
Massachusetts Bankers’ Association, the Boston Association of 
Stock Exchange Firms, the Department of Engineering Adminis- 
tration of the Massachusetts Institute of Technology, the College 
of Business of Boston University, and the Graduate School of 
Business Administration and the Committee on Economic Research 
of Harvard University were all represented on the general committee 
in charge of the meeting. The subject Management as 
telated to the Business Cycle, and the points covered in the main 
addresses related to retail merchandising, bank credits, forecast- 
ing business conditions, the practical application of cyclical forecasts 
to manufacturing management, and management and sales policies 
at the present point in the business cycle. The discussion was 
particularly good as leaders had been chosen for each paper. 

Worcester states that its management meeting was the most 
successful undertaking of the Worcester Section for many months. 
It was participated in by the Chamber of Commerce, the Rotary 
Club and the Kiwanis Club. The subject, What are the Standards 
by which the Work of a Manager may be Measured? was brought 
out in three addresses and in the discussion the manager’s relation 
to equipment, business forecasting, and particularly to the men 
whom he directs, were considered. 

Six meetings were held in Connecticut, at several of which L. P. 
Alford’s paper on Ten Years’ Progress in Management was read 
and discussed, being presented in person by Mr. Alford at Meriden. 
At Bridgeport, where the Steel Treaters’ Society of Bridgeport par- 
ticipated, the administrative phase of management was discussed. 
At Hartford Time Studies as a Basis for Rate Setting and Pre- 
cision Standardization and Production were the subjects of papers. 

The meeting at Providence, not yet reported, dealt with the rela- 
tion of the bank to the manufacturer. 


was 
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CENTRAL STATES 

The Metropolitan Section, meeting with the local sections of 
the Society of Industrial Engineers and the Taylor Society, heard 
and discussed Mr. Alford’s paper, presented in person, and papers 
on management in Great Britain and Germany, written by members 
of the engineering profession in.those respective countries 

The keynote of the Syracuse meeting was codperation. The 
Technology Club of Syracuse joined in this meeting and the gen- 
eral discussion kept the human element of the management prob- 
lem in the foreground. 

Buffalo reports lively discussion on the subject of 
management, 

Inspection of the Standard Steel Works and the Susquehanna Silk 
Mills formed apart of the Management Week program of the Cen- 
tral Pennsylvania Section. 


industrial 


Mechanical and industrial engineering 
students from The Pennsylvania State College and Bucknell Uni 
versity attended the meeting. The application of human relations 
to every business and training men for leaders were the question 
around which discussion centered. 

The Plainfield which was based on Mr. Alford’s 
paper, and other meetings in the Central States have not been fully 
reported. 


meeting, 


IN THE SOUTH 


The Birmingham Section held a joint meeting with the Alaban 
Technical Society and the Engineering Department of the U1 
versity of Alabama, at which industrial management, business mat 
agement and present-day business conditions were topics unc 
consideration. New Orleans, meeting with the Louisiana Engines 
ing Society, took up the more specific phase of management, that re 
lating to a ship-repair plant 


MANAGEMENT WEEK IN THE MIDDLE WeEs1 


Judging from the wealth of press clippings on meetings in Chicag 
Cleveland, Cincinnati, Columbus, and other cities in the Midd 
West, Management Week was particularly welcome to the ger 
eral public as well as to the profession. Cleveland, of course, had t! 
benefit of Mr. Younger’s assistance in developing its progra: 
The local sections of both the Society of Industrial Engineers and t! 
Taylor Society joined with the Cleveland Section of the A.S.M.E 
the observance of Management Week, and ““What about the Man 
was the dominant thought in all the addresses. Failure to « 
sider the human element in industry was cited as one of the m 
contributory causes of the nation’s industrial difficulties. W 
management means to the business man and the importanc: 
management from his point of view were vical questions con 
ered. 

In Columbus constructive action for the future was taken 
the formation of a Management Club affiliated with the Chan 
of Commerce to study local management problems and to fur 
points of contact with local engineers. The matter of taking up 
some of the problems of management as a post-graduate cou 
at the Ohio State University was also discussed. Three meet 
were held in conjunction, respectively, with the Engineering 
Commerce classes of Ohio State University, the Columbus Cha 
of Commerce, and the Associated Engineers’ Club of Colum! 
all of which were well attended. 

Chicago also observed Management Week on three diffe: 
occasions. At the first, a joint meeting with the Chicago Assi 
tion of Commerce, the subject of the address was Business Ci 
tions Abroad as Reflected in American Prosperity. Fellowship 
tween employer and employee, the practical application of man- 
agement methods, and management control were problems con-=\(- 
ered at the other meetings. 

Cincinnati, in two joint meetings with the local section’ of the 
Society of Industrial Engineers, touched also upon the human-re- 
lation element and the relation of the manager to his banker. 
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Modern production methods, and management with a view to the 
future, were other questions well discussed 

(nother note was struck in an address on Citizenship and the 
engineer, by Dexter 8. Kimball 
thi Indianapolis Section. He pointed out that the 
that 


forward-looking 


President ol the Society, before 
scope ol the en- 
now study 


the 


must broaden and they must 


the 
emploved in studying machinery and be prepared to solve problems 


rine rs’ activities 


men according to same methods have 


Iving human relations in industry 


Standards for measuring the work of a manager or of manage- 


ent, the subject considered at Worcester, was also the topic for 
| ussion at a meeting ol the engineer ’ Club ol Davton to whiel 
ber of A.S.M.E. members belong 

(mong the other sections of the Middle West which held meet 

were the St. Louis. Toledo (with Rotarv Club nd Tri 
(ities, where Mr. Alford’s paper was presented 
Paciric Coast MEETINGS 

The Wester Washingtor ean Francisco and Los Angel 


observance of Management Week 
basis of discussion at Seattle and 


the subject ol thy 


ctions held strong meetings 
Mr. Alford’s paper 
ls Angeies 


at San 


formed the 
and engineers in management Was 


eeting 


Francisco, which was held in conjuction with the 
Industrial The the 


olving problems was again emphasized, and engineers were urged 


method of 


Society of engineers engineer 
ialify for that wider range of activities lying outside the scope 


heir immediate professional activities 


Exchange Professors for 1922-1923 


University of Strasbourg, and Dean 
the 


manuel de Margerie, of the 


Frazer, of the University of Pennsvivania, are exchange 


ssors between France and America for the academic year 1922 
23. This is tl 
izurated last 


e second exé hange ol professors under the scheme 


fall French University Administra- 


Dr. A. E 


between the 


and seven American institutions Kennelly, pro- 
or of electrical engineering at Harvard University and the 
sachusetts Institute ol Tec} nology, and Professor Jacques 
ilier. rector of the Universitv of Toulouse. were the first to 

fessor de Margerie. who has begun work at Columbia Uni- 


where he is leeturing on applied geology, especially as ap- 


to topography, is widely known through his French transla- 
Iduard Suees’ Das Antlitz der Erde. He has published 
rge number of works on geological subjects, among which 


named 
Prof 


ictural geology in French, English, and German; an 


Dislocations of the Karth’s Crust, written in con- 
Albert Reim, of Zurich, fixing the nomenclature 
account of 


cl ot 


tion wit! 


rms, prepared in conjunction with General de la Noe, of 
geographic service of the army; Catalogue of Geology Biblio- 
and his latest work, a monograph on the structural 


of the Jura Mountains of France and Switzerland, written 


the auspices of the French Geological Survey. 

fessor de Margerie has been for many years in close touch 
American geographers and geologists, first 
In 1912 he was one of the for- 


humerous his 
0 this country being in 1891. 
ruests invited by the American Geographic Society to partici- 
in its transcontinental excursion, and wrote a paper in Eng- 
r the memorial volume giving the history of the trip 

Director of the 


. ogical Survey of Alsace and Lorraine; chief geologist of the 


ong his many associations are the following: 


er gical Survey of Irance; \ ice-president of the French National 
Research Council; and associate editor of the Annales de Geographie; 
Hie is a member of the geographical societies of America, London, 
ris and France, all of which have conferred special honors upon 

and general secretary of the International Conference on the 
M ip of the World. 

Other institutions at which Professor de Margerie will lecture 
are Harvard, Cornell, Johns Hopkins, Yale, Massachusetts Insti- 
tute of Technology, and the University of Pennsylvania. 

he exchanging of professors between France and the United 
“tates is regarded as an important factor in the movement for 
loser relations between the engineers of the two countries. 
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Secretary Rice Returns from South America 


I;NGINEERING went to press 
Mechanical 


MECHANICAI 
, Secretary of The American Society of 


Just this issue ol 


-ngineers, returned from his trip to South America v ep- 
resented the A.S.M.E. among other societies at the Inte il 
engineering Congress held in conjunction with the Braz Ce 
tennial exposition Speaking informally of trip Mr. Rie 
enthu hie Conert hi courteous ind cord ! 
evel particularly over the pos ti ( 

( t ernat nal relati hich |} re 

| + tio ich the Inte tional [eng ( 

Puassé Nir Rice were ] ( ‘ 
( v1) t engineers « 

Att of the Congress. the 1 | Sta ' 
gave a bi et the Jockey ¢ to tl \l ( 
Public Worl Dr. Pirez do Rio who opened the ¢ y 
fice Congress and of the Club de Engenhari ()) ount 
of the magnitude of the engineering construction going on in Brazil 
the Mu ! Public Works is the most important member of 
the Cabinet Phe Club de | ngenharia has a most unique 1y tor 
in the nation Its president, Dr. Frontin, is an engineer of great 
abilitv, a | a popular idol, and a man who has great 1 tical 
powe! 

At one of the committee meetings of the United States engineers 
they pledged themselves to ce velop “4 list of all technical words and 
phrases used Portuguese, as neither Spain nor Portugal nor any of 
their colonies has de eloped a technical vocabulary \ phrase 
n one city in Brazil often has a different meaning in another city 
Vernel L. Havens, as a representative of the MeGraw-Hill Book ¢ 
promised to pul sh the work when completed Here is definitely 
worthwhile 1} coming out of the Congre 

Im tha Santiago, Li Monte ery- 
where I we spite e briefness of 1 . he teamworl 
Was sul t here is every re n t beheve t t engine 
So (Ame e res to work wit ngineers of other ¢ ntries 
n service te e profession and to the publi 

“In every c sited I urged 
1 That eve ! il man from the United St f te 

vith the lor engineering society of the count vhere he j 

residing ( only temporarily 
2 That thev form within or under the auspices t i 

groups of members of the National Engineering Societies of 
the United States for purposes of service to the local society 
3 That the local society link up with its government 
1 That the organizations of engineers—members of U.S. societies 


link up 
a With their country’s government 
attaché 


through the embass\ 


and commercial and with the Inter-American 


High Commission 
b With the National Engineering Societies of 
states 


“The reaction that I get from the entire 


the United 


trip is that throughout 


the world there is the liveliest pride in one’s profession and in 
his society. In fact, it is an inspiration to try to live up to the stand- 
ard that members establish. As a society we cannot fro on unle 

it be with a devotion to the public good as our definite sim and 


purpose - 
It will 


Mr Rice Is preparing a more comple te report of his trip. 
appear in the January issue of MECHANICAL ENGINEERING. 


Engineering Foundation Elects Director 


The government board of Engineering Foundation, in view of the 
expanding needs of the organization in its work of industrial 
search, has created the post of director, to which Alfred D. Flinn, 
secretary of the Foundation since January, 1918, has been elected. 
Mr. Flinn will retain his position as secretary of the United Engi- 
neering Societies, which he has also held since January, 1918, in 
order that intimate relations with the Founder societies may con- 
tinue, but will retire as chairman of the Engineering Division of the 
National Research Council. 








News of The Federated American Engineering Societies 


Recent Reports Summarize Services of the Fed- 
eration to the Nation 


Two recent reports on the work of The Federated American 
Engineering Societies, one by Edwin 8. Carman, chairman of 
the A.S.M.E. delegates to the American Engineering Council, and 
the other by L. W. Wallace, executive secretary of the Federation, 
indicate how well the purpose of the organization, so clearly defined 
at its organization meetings in 1920, has been achieved. Some 
seventy delegates, representing over 100,000 engineers, who at- 
tended the first meeting, held in June, 1920, were agreed as to the 
need for some sort of comprehensive organization which (as one 
editorial stated) “‘may speak with the authority and prestige of all 
engineers and groups of engineers, created with the avowed purpose 
of public service.’ This sentiment was incorporated in the con- 
stitution of the Federation in the words: “Service to others is the 
expression of the highest motive to which men respond, and duty to 
contribute to the public welfare demands the best efforts men can 
put forth, therefore, the object of this organization shall be to further 
the public welfare wherever technical knowledge and engineering 
experience are involved, and to consider and act upon matters of 
common concern to the engineering and allied technical professions.” 
Among the F.A.E.S. activities on which Mr. Carman reported are 
the twelve-hour shift in American industry, the elimination of 
waste in industry, the Nolan Patent Bill, the Muscle Shoals prob- 
lem, the flood-control research laboratory, and standardization 
work. Concerning the first of these subjects Mr. Carman said: 
“The public press has corroborated the belief of the American En- 
gineering Council that the Report of the Twelve-Hour Shift in 
American Industry is doubtless one of the greatest contributions 
to the welfare of mankind that has yet been made by the engineer.”’ 
This report, part of which appeared in the October issue of MEcHAN- 
ICAL ENGINEERING, page 681, was made under the auspices of the 
Committee on Work Periods in Continuous Industries of the F.A. 
E.S., and was financed by the Cabot Fund. The subject of frequent 
comment in the public press, it has done much to educate the public 
to the fact that the engineer is vitally interested in industry’s 
human as well as its material problems. This report will appear 
in book form in the near future. 

The report of the Committee on the Elimination of Waste in 
Industry and the passage of the Nolan Patent Bill are two out- 
standing achievements which have engaged the attention of th 
F.A.E.S., details concerning which have been so widely circulated 
in both the secular and the technical press as to require no further 
explanation. 

It is in problems of the Muscle Shoals type, Mr. Carman pointed 
out, that an organization such as The Federated American Engineer- 
ing Societies is admirably fitted to render unselfish public service 
by making available the facts relating to the development at 
Muscle Shoals. 

The bill authorizing the establishment of a Research Laboratory 
for Flood Control was conceived and is backed by the F.A.E.S. 
The Federation, codéperating with the Department of Commerce, 
has brought about a standardization of paving bricks which re- 
sulted in the elimination of fifty-five of the sixty-six kinds previously 
used. 


Mr. Carman also stressed the value to the individual engineer of 
the publicity which the Federation is gaining for the profession, 
quoting President Cooley, who in a recent address on What the 
l’ederation is Doing, stated that before the formation of the Feder- 
ation, the engineer had no vehicle to convey his knowledge to the 
public in general and that he was known only by his works. The 
public thought of him as dealing only with material things, with no 
particula ability to enter any other field than that of directing and 
handling the forces and materials of nature, from which a bridge or 
a machine may result. The problems which the F.A.E.S. has al- 
ready handled and the problems which are now under consideration, 
with the publicity given to them, have done much to acquaint the 
public with the engineer’s ability in heretofore unoccupied fields 
that lie within the scope of his profession. 

These and other concrete activities into which the ideals of the 
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F’.A.E.S. constitution have materialized were enumerated in Mr. 
Wallace’s report. The Federation has supported various items of 
Federal legislation, among which may be mentioned, in addition 
to the National Hydraulic Laboratory, the revision of mining laws, 
embargo on dyes, reclassification and compensation of engineers in 
Government service, Federal road act, and topographical survey. 
It has aided the Postoffice Department in the matter of establishing 
a materials-handling division, the Civil Service Commission in 
formulating a salary scale, the Ordnance Department in regard to 
design of equipment, the Bureau of Forestry in reforestation, 
and various other departments and bureaus in supplying information 
of miscellaneous character. Through official representation it has 
participated in conferences on the reduction of styles and sizes of 
paving bricks, as previously mentioned; on highway construction, 
for the consideration of letting of fall highway contracts; on un- 
employment; and on national jurisdictional awards in the building 
industry. 

While not exhaustive, this summary indicates the scope and 
character of the work of the Federation. The p iblic recognition 
of the value of its services is a point which should receive particular 
emphasis in such a summary, for the importance of this factor 
in the continuing success of the organization is obvious, in that it is 
essential to an ever-broadening field of service. 


Engineers on Coal Commission 


Among the appointees to the President’s Coal Commission are 
two engineers, John Hays Hammond and George Otis Smith. 
This is in accordance with a recommendation of the F.A.E.S. that 
two engineers be named, and Dr. Smith, who has temporarily 
resigned as director of the Geological Survey to serve on the Coal 
Commission, is one of several engineers which the Federation sug- 
gested for the place. 

Other members of the Commission are Thomas R. Marshall, 
Samuel Alschuler, Clark Howell, Edward T. Devine, Charles P 
Neill, David L. Wing, and C. E. Lesher, who will direct engineering 
investigations. At its organization meeting Mr. Hammond was 
elected chairman and Edward EF. Hunt, who was a member of the 
lederation’s Committee on the Elimination of Waste, was retained 
as secretary. The Commission will assemble all the essential fact 
touching the coal industry, to the end that practical measures may 
be found to insure a constant supply of coal at as reasonable prices 
as are consistent with fair wages and profits to those engaged in t! 
industry. 


The Promotion of Engineering Research 


To establish state engineering experiment stations in the stat 
and territories in connection with institutions of higher techni 
education for the promotion of engineering and industrial resear: 
as a measure of industrial, commercial, military, and naval progr 
and preparedness in times of peace or war, is the purport of a | 
recently introduced in the House of Representatives. Accordi 
to the provisions of this act such stations would be established und 
the direction of and in connection with some university, engineer! 
school, or land-grant college, the state legislatures to designate a 
appoint those institutions best equipped and organized to condu 
such researches. The far-reaching benefits to be derived from t 
experiments and investigations conducted in such 
be evident to the engineering profession. 

Among the subjects in connection with which researches, 
vestigations, and experiments shall be conducted are those relat 
to transportation, road building, drainage, flood protection, a 
nautics, aerodynamics, fuels, power, lighting, heating, refrigerati 


stations w 


ventilation, sanitation, architecture, and war activities. 

The responsibility for the initiation and conduct of research s 
rest with the individual engineering experiment station, but thr 
the exchange of reports and the assistance of the Department 
Commerce care will be taken to secure practical uniformity 
methods, efficiency, and economical expenditure of funds, and 
avoid useless duplication of research work. 




















Engineering and Industrial Standardization 


The Main Committee of the A.E.S.C. Holds 
Fall Meeting 
ANY matters of vital interest were discussed and acted on at 


the quarterly meeting of this Committee which was held in 
the Engineering Societies Building on October 19. 


Its 


A morning and 
iiternoon session were necessary to complete the business on the 
ienda for the meeting. Thirty of the fifty-two members now 
forming the Committee were present and Mr. Charles D. Young, 
eneral supervisor of stores of the Pennsylvania System, Stores 
Department, Philadelphia, Pa. 
Vir 


\ , 


, Was announced as the successor to 
Alfred W. Gibbs. deceased, one of the representatives of the 
erican Society for Testing Materials. 
Mr. 8. J. Williams, chairman of the Safety Code Correlating Com- 
ittee, reported in behalf of his Committee which had held a meet- 
the previous day. On recommendation of the 8.C.C.C 
ponsorship tor the Safety Code lor Tanneries and the Safety Code 
r Mechanical Control the Natio 
ure and The second im 
rtant recommendation of this Committee was that separating 
e Safety Code for Exhaust Systems from the Safety Code on 
I tilation: both of which subjects had already been assigned to the 


on 


Power assigned to ial 


Underwriters. 


were 


au ol Casualty Surety 


\ry re 
\ Crit 


in Society of Heating and Ventilating Engineers as a sponsor 


SHEET- AND PLATE-METAL WORKING AND FORGING AND Hot 
STAMPING 


\s a natural development of the work on the recently comple ted 
ty Code for Punch Presses, the Safety Code Correlating Com- 
tee now proposes the formulation of safety codes on Sheet- and 

ite-Metal Working, and on Forging and Hot Stamping. The 
erican Engineering Standards Committee, while considering 
rably this recommendation, referred it back for further con- 
ration and investigation, with the suggestion that possibly the 

for forging should be separated from the code for hot 


ping. 
} 4 


In accordance with the recommendation of a special commettee 
hich Dr. L. W. Chaney was chairman, the Safety Code for 
Presses submitted by the Sponsor, the National Safety 

1, was ordered submitted to letter-ballot of the Main Com- 


for approval as a Tentative American Standard 

SPONSORSHIPS AND PERSONNEL APPROVED 
Code for Electricity Meters having been previously approved 
\merican Standard, the Main Committee at 


tea 


reo 


this 
the Association of Edison Illuminating Companies, the 


meeting 


d 
D 


ial ectric Light Association, and the Bureau of Standards 
nt sponsors for future revisions of the code under the regular 
lure of the American Engineering Standards Committee. In 
ime manner the specification entitled Methods for the Chem- 
\nalysis of Alloys of Lead, Tin, Antimony and Copper was 
ved a Tentative American Standard for submission to 
ballot of the entire Committee and the American Society 
ting Materials was designated as Sponsor for this subject. 


as 


s were taken on the personnel of the following seven Sectional 
uttees which had been previously circulated to tl 


he members of 
\lain Committee and were all approved as submitted by the 
Code on Protection 


Conducting 


Lightning, Aluminum for 
Salety ( ‘ode, ] lectrical 
Power Control, Safety 


Code Mechanical 


against 


ical Purposes, (Gas 
Shipboard, electrical 


lor Building Exits, and 


i OnS 


on 


Safety lor 





ration. 


PENA Not To BE. INCLUDED 


CopEs 


LTIES IN APPROVED SAFETY 


ome time it has been the opinion both of the men engaged in 

lormulation of safety codes and of practically all state offic ial 
it legal penalties for failure to conform to approved safety codes 
i methods of enforcement can be worded best by the industrial 


ird of each state as it adopts the standard code. 


nmendation 
t} 


On re 
mittee, there 


th of the Safety Code Correlating Con 
ie Americ 
has established the policy to exclude from all safety co 
under its auspices 
of 


Tore, 


in Engineering Standard: Commit 
les de 
ill clauses relating to legal penalties o1 t¢ 


eniorcement 


COOPERATION WITH THE FEDERAL SPECIFICATIONS BOARD 

As chairman of a special committee which had investigated this 
subject, Nir \. A. Stevenson outlined the present and proposed 
relations between the American Engineering Standards Committee 
and thi Boa | He stated that the p irpost of the Fede I il Speci- 


t 
Bx ify Government 
them into | idoption 
by the Board the proposed specifications are being submitted to the 
American Engineering Standards Cor at st I] 


ig ill 
ieceptability to industry, 


hieations to un specifications and to bring 


» best commercial practice. Before 


imitte¢ nr intorn 
to determine their and for It 


1 future revisions many if not most of them would 


i 
] 
reo 


criticis! 
Was hopes 


go throug 


gular American Engineering Standards Committe¢ 

procedure The special committee felt that the action the 

lederal Specifications Board presented an opportunity to the A.E 

S.C. to render a notable service both to the Government and to 

industry, and that a forward step in national industrial standardiza- 
tion should result 

seven specications have already been submitted These are: 


Hose Specifications, Specifications for Woo 


d Screws, Specifications 
for Sterilizing | 


Numbered 
Duck, Specifications for Pig Lead, Specifications for Silicon Copper, 
and Sy cations for Phosphor Tin. These are being handled 
informally, by committees organized somewhat upon the lines of 


R-4 


quipment, Specifications ior (Cotton 


ecih 


ul 


those handling projects il under Section 


submitted for appro 
of the Rules of Procedure 

The recommendations of the special committee were discussed at 
length. After a detailed consideration o 


} ttee 


dations of the commi 


f each of the 
, and upon motion by Mr. A. A. Stevenso1 
| 


1On Was taken | 


recommen- 


the following act 


In 


Vv unanimous vot 





order to assist the Federal Specifications Board in bring G 
ernment specifications into line with the best commercial practice | it — 
Re ed, That the Amer Engineering St rds Cor tt 
use ta f ities i it nt t ti ht t I 
Sy s Board the 1 lus to t 
pecit s wi a | mitted 
R 1, That this be done throug! e organiz 
for the brancl f industry neerned in ar p 
specificatior and through outstanding individual 
Re ed, Th he irried out under the general dirs 
of a ll lvisor t the Chairmar the 
American Engineering Standards Committes 
Re 1, That all of the detailed work on each specificat 
lone informally and with such minimum machinery 
be determined by the aforesaid committee in each « 
Re ed, That the American Engineering Standards Committe« 
not concern itself with the details of any of the specificatio1 


It was agreed that the special committee should be discharged and 
that the work on specifications to be submitted by the Fede ral 
Specifications Board hereafter should go forward under the general 
direction of 


the small committee provided for in the Reso'utions 


which are to be appoint d by the Chairman 


\.E.5.C. HANDLING 106 Prose 


Of the projects which have official status before th 


17 ire civil eng 


automotive; 10 are concerned wit! 


are concerned with mechanical engineering: 


projects; 15 are electrical: 3 


are 


transportation; 10 with ferrous metals; 11 wit! emi > witl 
non-ferrous metals; 4 with mining: 2 with textiles: 1 with ship- 
building: and s projects are of general interest. 

Twenty-four standards or safety cod s have been ipp 1 and 
36 are up for approval. The remaining 46 projects represent code 
and standards which are either in the process of tor 1ula ion. ¢ 
which are now being considered by committees of representat 
designated by the various bodies, industrial technical and gx 
mental, interested in each particular subject. In this way more 


than 200 such bodies are officially participating in the work of th 
A.E.S.C. through their accredited representatives. 
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A regular interchange of information as to the status of work un- 
der way is maintained by the American Engineering Standards 
Committee with the national standardizing bodies of Austria, 
Belgium, Canada, Czechoslovakia, France, Germany, Great 
Britain, Holland, Italy, Japan, Sweden, and Switzerland. This 
information is issued in the form of quarterly reports and includes 
a statement of the status of each project on which work is actively 
under way. 

THIRTEEN SPECIFICATIONS SUBMITTED 


UNDER RvuLE R-4 


The American Society for Testing Materials submitted to the 
A.E.8.C. in due form its specifications on the subjects which are 
listed below. 

Specifications for Carbon-Steel and Alloy-Steel. 
Billets and Slabs for Forgings (A17-21) 

Specifications for Cold-Rolled Steel Axles (A22-21) 

Specifications for Carbon-Steel Bar for 
(A14-16) 

Specifications for Helical Steel Springs for Railways (A61-—16) 

Specifications for Elliptical Steel Springs for Railways (A62-16) 

Specifications for Welded and Seamless Steel Pipe (A53-21) 

Specifications for Welded Wrought-Iron Pipe (A72-21) 

Specifications for Refined Wrought-Iron Bars (A41-—18) 

Specifications for Wrought-Iron Plates (A42-18) 

Specifications for Staybolt, Engine Bolt and Extra Refined 
Wrought-Iron Bars (A84-21) 

Method of Test for Unit Weight of Aggregate for Concrete 
(C29-21) 

Method of Test for Voids in Fine Aggregate for Concrete (A30 
22) 


Blooms, 


Railway Springs 


Method of Test for Organic Impurities in Sands for Concrete 
(C40-22) 

These proposals are now before the members of the American 
Engineering Standards Committee, and Dr. P. G. Agnew, Secretary 
of the Committee, will be glad to receive as much information as 
possible concerning the use and general approval of these thirteen 
standards. 


Conference on Numbering of Steel Called by 
A.ES.C. 


A conference to consider the desirability of providing a system of 
designating qualities or kinds of steels by code numbers, has been 
called by the American Engineering Standards Committee at the 
request of the U. S. Bureau of Standards. The conference wil! 
be held in Room 704, Department of Commerce Building, Nine- 
teenth Street and Pennsylvania Avenue, Washington, D. C., at 
10 a.m., December 6. 

The subject of this conference is a matter of great importance to 
all manufacturers of steel and to all users of steel in large quantities. 
This conference will attempt to determine the desirability of apply- 
ing a uniform numbering system to forging steels, casting steels, 
structural steels, including plates, tool steels or other steels not so 
classified. 

While the American Engineering Standards Committee has in- 
vited to this conference representatives of all technical and indus- 
trial associations known to be interested in the subject, any organi- 
zation which feels that it should be represented in the conference, 
but has received no formal invitation, is urged to communicate 
with the American Engineering Standards Committee, 29 West 
39th Street, New York City. 

The Society of Automotive Engineers has already formulated 
a system now in wide use, applying to the steels used in automotive 
practice, and there has been considerable discussion as to the ad- 
visability of applying such a system more generally. 

The following are the agenda which were suggested for this 
conference, at an informal meeting in New York on September 15, 
1922, of persons interested in the topic: 


1 Address by W. A. Ducgin, Chief, Division of Simplified Practice, 
Department of Commerce, Washington, D. C. 

2 Election of Chairman, Alternate and Secretary. 

3 Résumé of present American Practice and of the steps leading to 
the conference. 

4 Résumé of European practice by L. H. Fry. 
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5 Is it desirable to have a uniform numbering system for 
steels? 
6 Is it desirable to have a uniform 


steels? 


lorging 


numbering system for casting 


7 «Is it desirable to have a uniform numbering system for structural 
steels, including plates? 


Ss Is it desirable to have a uniform numbering system for tool steels? 


9 Is it desirable to have a uniform numbering system for any other 
steels? 

10 What should be the basis of classification for such a numbering 
system: chemical composition, physical properties, or heat 
treatment? 

ll Are there systems existing which can be used as a basis for any or 


of the above groups? 


12. What, if any, are the limitations of systems now in use or propos¢ 

13 Are there special steels that will not fit a numbering svstem” 

14. Can a system be worked out to permit of varying tolerances 

15 Can brand names be accommodated to and associated wit] 
numbering system? 

16 Are there other recommendations that the conference wishes to 


make to a continuing or sectional committee? 


Standardization of Shafting 


Through its chairman, Prof. A. H. Beyer, the Sub-Committee 
of this Sectional Committee which is standardizing the technique 
of shafting design has reported the completion of Part 1 of its report 
As outlined below, this part is a highly technical discussion of the 
theory involved in this project. Owing to this fact it has not 
been manifold this analysis, but type 
written copies are available for loan to those persons especially 
interested. 

Part 1 
This is a 


deemed advisable to 


The A pplication and Limitation of Shaftir 
résumé of the many formulas advanced 
with special emphasis on their proper application to the design 
of shafts under various conditions of loading to which a shaft may 
be subjected. The application and limitations of 
are discussed in detail from the standpoint of the many theories of 


heretofore 


these formulas 


elastic failure advanced from time to time for material unde1 
combined stress. The report concludes that under complex stress 
distribution the maximum intensity of the shear stress is th 
facter which ultimately determines elastic failure. As a result 


comparatively simple formulas based upon the maximum shear 
theory of elastic failure are recommended as standard 

Part 2—Technique of Shafting Design. The second part of thy 
Sub-Committee’s report now in preparation will set forth in detail 
in accordance with the conclusions set forth in Part 1 the formula 
recommended as standard for the design of shaft under the varying 
loading conditions. Definite unit working stresses for the different 
shafting steels will be recommended, and as far 
vwechnique of shafting design will be standardized. 


“as possible tl 


John Bergoyne Foote Dies 


In the death of John B. Foote on October 12, 1922. the ge 
manufacturing profession lost one of its most active 
Beginning at 


member 
the age of fourteen as die setter for the Chicag 
Stamping Co., he had advanced step by step to the office of pres 
dency of the Foote Brothers Gear & Machine Co., Chicago, at 
had become in that time thoroughly familiar with al! branches 
his profession. 

Mr. Foote took a keen interest in anything that would furth 
efficiency in machine operation. He was a pioneer in making cu 
steel, case-hardened, tough-cored gears for heavy-duty work. 
was one of the first to invent and build enclosed types of transm 
sion for reducing electric-motor speeds and in connection with t 
development of the present light-weight type of farm tractor w 
the inventor of the enclosed transmission and live-axle drive. H 
also invented numerous automatic machines for making cans a 
was regarded as a foremost authority on special machinery. 

In addition to his position as president and treasurer of the Foot 
Company, he was also a director of the Barton Spider Web Re- 
enforced Concrete System; president and director of the Illinois 
Tractor Co.; treasurer of the American Tractor Associatio 
director of the American Gear Manufacturers’ Association; and 4 
member of the Society of Automotive Engineers and various fra- 
ternal and athletic clubs. 
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NEWS OF OTHER SOCIETIES 
SocieTy OF INDUSTRIAL ENGINEERS 


The theme of the ninth national convention of the Society of 
Industrial Engineers held in New York, October 18, 19, and 20, 
1922, was Economics in Industry, and the program was devoted 
to the study of the fundamentals necessary to obtain maximum 
the 
a policy of 
business administration, the economic background necessary for 


production with minimum effort, waste, and cost. Among 


specific subjects were economics in the formation of 


a business executive, the relation of fatigue elimination to other 
ietivities, the budget and the financial forecast, the importance of 
the elimination of waste to the economic structure, reduction of 
production costs, keeping workers contented, industrial accounting, 
educing sales costs, scientific selection of people for jobs, and ma- 
terials handling. 

Prof. Joseph W. Roe, president of the society and head of the 
Department of Industrial Engineering at New York Universit) 
opened the convention with an address on the relation of economics 
said, is essential to all large-scale 


industrv. The economist, he 


dustry He collects and studies masses of facts covering wide 
reas and long periods of time and understands and can deal with 
forces of which the manager is conscious but with which he ts not 
rained to cope. In the case of wages, for instance, studies cover- 
nominal and real wages 1n all the major industries and in all 
back to the Middle Ages, the trend of prices and the 
ory and causes of periodic fluctuations, enable the economist 


intelligently 


intries, 
the conditions surrounding each recurrent 
cle Professor Roe advocated more general re iding on econom- 

industrial history, and labor relations by industrial executives 
the introduction of 


| labor leaders, courses on these subjects 


olleges and schools, and the development of a systemath 
tudy of the sources, quantities, and prices of industrial materials 
| the means of making such information more generally available 
Discussing the part of economics in the formation of a policy 
H. Pardee, president of the J. G 

White Management Corpn., New York City, pointed out that in 
ng the relation of selling price to production costs, 


isiness administration, J. 


the rate at 
h the publie will buy must be carefully considered, and em- 
sized the units and 
ts. The development of rational standards in regard to the 
ter he believed to be a big opportunity for service 
rhe education group of the society took up the question Ol the 
nomic backgound necessary for a business executive. Among 
Lee Galloway, Ronald Press, New York, 
I. D. Fairchild, Department of Social and Political Science, 
Yale University, and Prof. E. H. Schell, Department of Economics, 
sachusetts Institute of Technology, who described the aims 


need of common methods of measure- 


speakers were Dr. 





methods of training administrative engineers in that institu- 


\ new and inexpensive device designed by Dr. Frank B. Gilbreth, 
telair, N. J., to eliminate fatigue in the transference of skill 
studying methods of performing work, was described by him 
eans of this, details of the methods of an expert worker can be 
ed from moving-picture photographic prints in 
ner without personal contact 


a leisurely 
Among the speakers on the 
of the relation of fatigue elimination to other activities 
Dr. L. Il. Harris, Department of Health, New York City, 
K. Spooner, Polytechnic Institute of London, and Dr. Uyeno, 
ersity of Tokio. 


ect 


> 


.. B. Wolf, consulting engineer, New York, and vice-president 
‘.M.E., emphasized the need for a budget for the workman in 
uldress on the importance of the elimination of waste to the 
onomie structure. He defined waste as essentially the time 
which has passed when constructive thinking was absent, to re- 
duce which the creativeness of the worker must be stimulated. 
Comparative performances enable the worker to see the possi- 
ilities of the future, and production cost records will help him to 
understand his relations to his fellow-workmen and to the plant 

a whole. 

Sherman Rogers, speaking on Short Cuts to Industrial Sanity, 
agreed with this policy, stating that no workingman will make a 
one hundred per cent effort until he understands the rules of the 
game he is working under 
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A session was devoted to discussing how to reduce production 
costs and how to keep workers contented. J \ | aust WW utham 
Watch Co., Waltham, Mass., presented the executive viewpoint 


on the first of these questions. The executive, he 


must have the ability properly to conduct financing, production, 


pointed out, 
and sales. He took up the specific problems of reducing inven- 
tories, deer ising turnover, establishing best production methods, 
reducing the 


secure 


une ol products, and compensating labor s is to 


the best returns. The worker’s viewpoint was presented 


by William Geiger, Keratol Co., Newark, N. J. He advocated 
the better use of the worker's time and skill and a fifty-fifty basis 
for both work and pay, and commended the piece-work plan as 
easy to understand and practical to use if the re- 


Ope ration 1s 
Manchester, 


es in the efficiency of the credit-rating plan for keep- 


peated. Charles Cheney, Cheney Brothers, South 


Conn., belie 


ing workers contented. This provides for putting the worker into 


] 


a grade or class in which the base rate has been f ling 


to thi 


IX d, and ack 


rate for qualities which render him especially 
an employec 


\ tluable as 


such as a record for quality and quantity of prod 


tion, length of service, record of attendance, versatility, eté 
The industrial relations division of the society held a meeting, 
the subject of which was how to develop a more scientific method 


; 


ol seler ting per ple tor jobs. 


Karl B. Morgan, 
, Curtis Publishing Co., 


manager of employ- 
ment and service 


the 


Philadelphia, emphasized 


importance of a pleasant stage setting for interviewing 


Cln- 
plover Ss. thre 


superiority of practical tests over written examinations, 


, 
and the tairness ol 


competition for employees as well as for busi- 

ness. Discussion at this meeting biought out the value of analyz- 
ing the characteristics of both executives and employees so that 
they may be fitted into the places where they work together to 
e best advantage and the most harmonious relations may be 
maintained The foreman’s part in selecting and dismissing em- 


ployees was also discussed. 

Ernest | 
Tool 
the economic aspects of production. 
duction the 


Du Brul, general manager of the National Machine 
suilders’ Association, made some pointed remarks concerning 


In economics, he said, pro- 


means, not fabrication of physical goods, but the 


creation of utility, whether of time or place or form, and pre- 
supposes adequate demand. Production, if increased beyond the 


point where a use or a profitable market can be found for the goods, 


is wasted effort and ¢ ipital. Mere fabrication does not nece ssarily 
create value, for the price obtained for the goods is measured by 
the value to the buyer at the time of sale, not the cost to the 


pro- 


ducer If the manufacturer does not rightly forecast the demand 
at the time of manufacture and adjust the supply to meet it, he must 
sell at a loss It is also true that greater output may not mean 


Mr. Du Brul commended the 
who takes business risks for the sake of the world’s progress 


lower cost and greater profit. man 

The final session of the convention was on the subject of materials 
handling. The special phase considered was the application of 
economics to materials handling for the purpose of reducing cost 
and increasing production. R. A. Wentworth, manufacturing 
manager of Barrett Co., New York, spoke on the shortage of man 
power since the war, and pointed out the opportunities for service 
in developing machinery for materials handling M. R. Dennison, 
superintendent of the stores division of the Studebaker Corpn., 
described some of the crane equipment and special hoisting de- 
vices in use at the South Bend works of company Hand 
labor has been practically eliminated in this plant, especially 
in the handling of waste material, which is one phase of material 
handling usually overlooked. In the South Bend plant a tunnel 
equipped with a conveyor receives the borings and turnings which 
are delivered to trucks. One tractor is devoted to this use 
cranes are used to place the boxes in the cars. 


his 


and 


M. W. Potts, construction engineer, presented a paper on port- 
able elevators or tiering machines, and showed motion pictures 
of the process of the handling of dies from storage to the punch 
presses and the handling of tote boxes at the plant of the Seng Co., 
Chicago. The loading of wire on cars at the works of the Inter- 
state Iron & Steel Co. was also shown, this installation being said 
to have reduced the time of loading a car from two and one-half 
hours to one hour. 

An illustrated talk on the use of steel belt conveyors was given 
by Harry Carlson, Sandvik Steel, Inc., New York, in which he 
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outlined the ease of installation, the rust-resisting properties of 
the belt, and the simplicity with which material can be discharged 
at any point along the conveyor without the use of expensive 
trippers. The speed of the steel belt varies from 135 to 300 ft. 
per min., the average being 200 ft. 

The final address on the program was made by W. P. Stivey, 
Philadelphia, who discussed the design and use of gravity con- 
veyors. Mr. Stiver emphasized the need for selecting machines 
suitable for the work they have to perform, such as using light 
units for light work. Mr. Stiver advocated the use of more boosters 
than are usually found, and explained the principle underlying 
the action of helical chutes. In conclusion, he gave eight principles 
underlying the successful installation of gravity conveyors. The 
use of conveyors requires a knowledge of various types of equip- 
ment available so that the one best adapted to the particular 
use may be selected. Routing conditions must also be studied 
and the layout for the conveyors considered when the buildings 
are being planned. The use of the equipment should be thor- 
oughly understood and some one person should be responsible for 
keeping it in condition. 

In connection with the convention an exhibition of various 
products, particularly materials-handling equipment, was held. A 
miniature model of a conveyor system made up of a helical chute, 
belt and gravity conveyors, inclined-slat conveyor and an auto- 
matic straight-lift elevator, was displayed by the Standard Con- 
veyor Co., of North St. Paul, Minn. The Lamson Co., of Boston, 
showed patented differential curve and various pneumatic-tube 
carriers used in connection with its conveyor. Sandvik Steel, 
Inc., New York, exhibited a model of an actual installation of a 
steel-belt conveyor, with all units one-twentieth actual size, and 
combining inclined and horizontal drive in one unit. A portable 
scoop conveyor was shown in operation by the Portable Machinery 
Co., Passaic, N. J., a telescoping portable elevator was demon- 
strated by the Economy Engineering Co., Chicago, and a large 
exhibit of scales of various kinds was displayed by the Toledo 
Seale Co. Among other exhibits were industrial systems for in- 
ventories, production and machine control, and signal and tele- 
phone systems for shop use. 


JoInT MEETING OF STEEL TREATERS AND FORGERS 

The joint convention of the American Society for Steel Treating, 
the American Drop Forging Institute, and the Drop Forge Supply 
Association, held in Detroit, Mich., together with an international 
steel exposition, during the week of October 2, 1922, eclipsed all 
previous conventions of this nature, both in attendance and scope. 
The total attendance was estimated at 18,000. The exhibition and 
the entertainment and social features of the convention were par- 
ticipated in jointly by the steel treaters and forgers, but the tech- 
nical sessions, with one exception, were held separately. The pro- 
gram of the American Society for Steel Treating included only about 
one-third as many papers as have been presented at former meet- 
ings, so that there was ample time for discussions. There were 
sessions on carburizing, heat treating, and tool steel, symposiums 
on metallurgical education, hardness testing, and research, and 
three round-table discussions on the subject of heat treating. 

The opening technical session included three papers on carbur- 
izing. H. B. Knowlton, Milwaukee Vocational School, discussed 
carburizing and decarburizing factors determining the success or 
failure of the case-hardening methods used in commercial practice. 
The temperature of the lining of the furnace and the ratio of the 
weight of the charge to the weight of the lining, he said, were im- 
portant factors in determining the speed of heating. The carbon 
content of the case was treated in some detail. Irregularities in 
case-hardening were summarized in a paper by E. W. Ehn, metal- 
lurgist, Timken Roller Bearing Co., Canton, Ohio, who said that 
many failures, especially in reference to soft spots, are due to ab- 
normal steel. Carefully made and deoxidized steel is essential 
to successful results. A. H. d’Arcambal, metallurgist, Pratt & 
Whitney Co., Hartford, Conn., described tests on low-carbon 
steel treated with cyanide. Due to its lower hardness, plain car- 
bon steel will show a higher impact reading than an alloy steel. 

In a general session on heat-treating problems held October 4, 
heat treating in lead, furnace atmospheres and scale, electric 
furnaces for steel treating and chrome-vanadium steels were dis- 
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cussed. R. B. Schenck, metallurgist, Buick Motor Car Co., 
presented a paper on the first of these subjects in which he stated 
that the lead pot can produce beiter work than any other form of 
heating unit and gave reasons therefor. A paper by G. C. McCor- 
mick, assistant metallurgist, Crompton & Knowles Loom Works, 
Worcester, Mass., presented experimental data from which it was 
concluded that under certain conditions oxidizing, neutral and re- 
ducing atmospheres permit the formation of scale in furnaces. The 
advantages of electric furnaces for steel treating were enumerated 
by C. L. Ipsen, designing engineer, Industrial Heating Department, 
General Electric Co., who also showed lantern slides illustrating 
various types of furnaces. 

Among the papers presented at the tool-steel session was one 
entitled Lathe Breakdown Tests of Some Modern High-Speed 
Tool Steels, by H. J. French, physicist, U. 8. Bureau of Standards, 
and Jerome Strauss, chief chemist, U. 8. Naval Gun Factory. 
Mr. French classified the steels tested according to chemical com- 
position and used this classification as a basis in discussing the re- 
sults obtained and conclusions drawn. The effect of structure upon 
the machining of tool steel was described by J. V. Emmons, metal- 
lurgist, Cleveland Twist Drill Co., who stated that conclusions 
drawn from a period of observation covering five years had been 
confirmed by successful application to commercial work during 
the last seven years. A knowledge of the structure the speaker 
held to be as important as a knowledge of the hardness. Various 
machining operations were considered and general conclusions 
made as to the most favorable structure for each. 

The hardness-testing symposium was held under the direction 
of the hardness testing committee of the National Research Coun- 
cil and included an interesting paper on methods of hardness test- 
ing at present in use. Pertinent suggestions as to metallurgical 
education and research in relation to executives, engineering so- 
cieties, and the Government were made at other symposiums 

A joint session of the American Society for Steel Treating and 
the American Drop Forging Institute was held October 4, and in- 
cluded addresses on labor matters and anti-trust laws. L:mployee- 
representation plans were advocated as one of the fundamentals of 
successful coéperation which will not be to the detriment of in- 
dividualism. Other papers at sessions of the Forging Institut 
dealt with power-plant costs and the flow of metals in forgings 

The steel exposition covering over 50,000 ft. of floor space in 
the General Motors Building, showed heat-treating equipment and 
processes of over 100 exhibitors. Machinery and steel company 
exhibits were numerous, as were also types of furnaces. Pyrom- 
eters and other testing apparatus, temperature-measuring ap- 
paratus, heat-resisting alloys, refractory and insulating products 
forgings of all kinds, and many manufactured products involving 
heat treatment, made this exposition one of the most impressiv: 
ever held. 

Inspection trips were made during the week to ° 
plants in Detroit and vicinity, the Burroughs Adding Machi 
Company, the Central Forge & Gear Co., the Detroit Steel Prod 
ucts Co., and the Detroit Twist Drill Co. 


arious motor-cal 


AMERICAN GEAR MANUFACTURERS’ ASSOCIATION 


The semi-annual meeting of the American Gear Manufacture: 
Association held at Chicago, October 9 to 11, 1922, featured stam 
ardization work. Reports and recommendations of its section 
and sub-committees showed splendid progress in this work. T! 
A.G.M.A. sectional committee of the American Engineering Stan 
ards Committee reported the status of work on its standard for co! 
posite gearing, and its recommended practices for the inspection « 
gears, for herringbone gears, and for industrial spur gears. A nu! 
ber of other standards affecting the gear industry have been print 
and submitted to the sponsor societies for their approval. 

The report on straight and bevel gears received particular at 
tention. The basis of the bevel-gear system recommended by t! 
committee is the use of the lowest pressure angle possible witho 
sacrificing strength by introducing excessive under-cut. It wa 
stated that bevel gears cut with a lower pressure angle will opera‘ 
with less noise than those with a higher angle, other conditions bein; 
the same. The system, which applies only to generated gears, pro- 





1 MECHANICAL ENGINEERING, May, 1922, p. 332. 
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vides three pressure angles, of 14'/2, 17'/2, and 20 deg., respectively, 
for straight-tooth gears in all ratios having ten or more teeth in the 
pinion. The gear addendum decreases and the pinion addendum 
increases as the ratios of the numbers of teeth in the gear and pinion 
become greater. 

The report of the metallurgical committee covered recommended 
practice for carburizing and case-hardening, and for the heat treat- 
ment of A.G.M.A. carbon and alloy steels. The inspection com- 
mittee presented a report on methods of inspecting gears, the use 
of testing machines, ete., and the nomenclature committee reported 
that it was assembling nomenclature and symbols in collaboration 
with other sub-committees. 

The measurement of gear noises was the subject of an interesting 
paper presented by Prof. D. L. Rich, dean of the Department of 
University of Michigan. He suggested three methods 
x the control of gear sounds, namely, absorption of the noise, 
nsulation, prevention. 

The question of costs was considered in the report of the cost 
recounting committee and in that of the commercial standardiza- 
committee, the latter stating that the scope of its work is 
limited because certain commercial practices cannot legally be stand- 

rdized. 

Che report of the industrial relations committee disclosed a great 

iriance in the wages of men on the same work in different cities, 


Physics, 


d discussed the need for a practical system for training appren- 
The latter subject was also taken up in an address by P. C. 
Iter, superintendent of the department of industrial education, 
tional Metal Trades Association, who outlined a plan worked out 
his association which provides a curriculum, fixes rates of pay, 


es 


\1 


periodical examinations, and issues certificates. The ques- 
of holding apprentices to their contracts was discussed in some 


{ iil Mr. 


f supplying the apprentice with tools as he progresses, so that 


Molter suggested two methods for doing this, one 


termination of his course he will be in possession of a complete 
ind the other that of giving him a bonus at the completion of 
ipprenticeship term. 
. W. Owen was elected secretary to succeed F. D. Hamlin. His 
will be in Cleveland and he will devote his entire time to the 
ation, 


AMERICAN Society oF CiviL ENGINEERS 


l’rancisco was also headquarters for the fall meeting of the 
erican Society of Civil Engineers, held October 4 to 8, 1922. 
subject under consideration was the water-power problem, 
the program included several strong sessions at which technical 
rs were presented, local excursions, and a two-day trip to the 

Hetchy project. 

n A. Britton, vice-president and general manager of the 

: Gas & Electric Co., San Francisco, delivered the address 

come, to which John R. Freeman, president of the society, 

d. Mr. Freeman compared the modern hydroelectric prac- 
vith early developments, describing the Pit River plant in 
ern California, in which one of the 40,000-hp. units develops 
power than the combined output of the 150 installations 
ting in the vicinity of Lowell and Lawrence, Mass., fifty 
igo. 

ssibilities in the way of power development in the West were 

ted out by several speakers. Arthur P. Davis, director of 

U.S. Reclamation Service, in an illustrated talk on the Colo- 

River development, stated that this is a national problem, 

ving international and with a potential supply ol 
000,000 hp. The best location for a storage reservoir, he said, 

e Granite Gorge of Boulder Canyon, which is within trans- 
n distance of large power markets. A reservoir in this 

would completely eliminate the flood menace of the river 

{ would furnish the regulation and head necessary for a de- 

pment of 600,000 primary horsepower and fulfill the require- 
nts of irrigation in Arizona and California. 

I’. H. Fowler, district engineer, U. 8. Forest Service, San Fran- 
cisco, speaking of the water-power potentialities of the Pacific 
Coast, showed that practically all the western coast is within a 
000-mile radius of the two great sources of power, the Colorado 
and Columbia Rivers. 

J. 


rights 


D. Galloway, consulting engineer, San Francisco, stressed 
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the importance of providing for both irrigation and power. The 
demand for power in California, he stated, has been increasing 
three or four times as fast as the population, there having been an in- 
He estimated that the annual 
energy output will exceed ten billion kilowatt-hours by 1930 

H. W. Dennis and H. A. Barre, both of the Southern California 
Edison Co., presented a paper telling of the increased services of 
this company in recent years and plans for future growth 

Among other papers presented was one by F. W. Peek, Jr 
consulting engineer for the General Electric Co., Pittsfield, Mass., 
in which it was stated that the ultimate voltage of transmission 
would be limited only by sources and markets for power, the cost 
of high-voltage lines being so great that they can be built only 
when large amounts of power are to be transmitted. 


crease of 138 per cent in nine years. 


The social and economic aspects of hydroelectric power pro- 
duction were presented in an address by C. D. Marx, professor 
of civil engineering, Leland Stanford Jr. University, and past- 
president of the American Society of Civil Engineers, at an evening 
meeting on October 5. 

The excursion to the Hetch Hetchy project, with a side trip to 
the Don Pedro Dam, afforded the engineers a splendid opportunity 


to study the 1S-mile tunnel, the concrete and earthen dam, the 
Moccasin Creek power-house and other units now under con- 
struction 
AMERICAN IRON AND STEEL INSTITUT! 
The twenty-second general meeting of the American Iron and 
Steel Institute was held in New York, October 27, 1922 Phe 
general sentiment of the meeting, as expressed by President Gary 


in his opening address, was that there are no obstacles to continued 
prosperity in the iron and steel business of the United States ex- 
cept such as may arise from interference with the natural course of 
supply and demand. 

\dmiral Vogelgesang, in a dinner address, told of the relation of 
the nav Vv to the general economic life and particular], to the steel 
industry of the country. 

Nine technical papers were presented, covering th principal 
activities of the industry. H. Foster Bain, director of the Bureau of 
Mines, discussed modern methods of mining coal, and showed th« 
Bureau’s reel on The Story of Coal, which portrays the operation 
of mining, both above Dr. John A. Mathews, 
president of the Crucible Steel Company of America, read a pape 
entitled the Present Status of the Electric Furnace in Refining Iron 
and Steel, which gave reasons for worldwide expansion of the use of 


and below ground. 


the electric furnace, particularly its versatility and the importance 
of clean steel 

The economic importance of the power plant in the steel industry 
was discussed by Edward F. Entwisle, assistant general manager of 
the Steelton plant of the Bethlehem Steel Co. He pointed out that 
in many cases the development of the plant’s own power supply has 
not kept pace with the peak power demand, so that electric current 


frequently must be purchased. He also emphasized the 


import- 


ance in steel manufacture of knowing the cost of every item, raw 
materials, labor, repairs, transportation, ete., and their relation <o 
each other. 

W. P. Chandler, Jr., fuel and experimental engineer for the Car- 
negie Steel Co., at Duquesne, Pa., in an address on Heating Furnaces 


for Blooms, Slabs and Billets, described tl 


he continuous recuperTra- 
tive furnace and the non-continuous regenerative furnace, | ting 
out their respective merits, and discussed various me ods « ring 


metallurgical heating furnaces. 

The Thermal Efficiency of the Open-Hearth Furnace was the sub- 
ject of a paper by C. L. Kinney, Jr., and G. R. MeDermott, both of 
the Illinois Steel Co. This paper dealt with the design of a proposed 
100-ton open-hearth furnace. 

Henry T. Chandler, metallurgist for C. H. Wills & Co., Marys- 
ville, Mich., enumerated the steel requirements of the automotive 
industry, classifying steels as they are used in various parts of motor 
cars. 

A joint paper by John V. Freeman, U. 8. Steel Corpn., and Harry 
H. Stoek, professor in mining engineering at the University of 
Illinois, dealt with the precautions which are necessary in the 
piling and draining of bituminous coal and with other factors es- 
sential to its safe storage. 
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Other papers presented at the technical sessions were Fluorspar 
and Its Uses, by G. H. Jones, president of the Hillside Fluorspar 
Mines, Chicago, and The Use of Liquid Fuel in Metallurgical 
Furnaces, by R. C. Helm, director of the Worcester Research 
Laboratory of the American Steel and Wire Co. 


Tue AMERICAN INSTITUTE OF MINING AND METALLURGICAL 
I. NGINEERS 

The 126th meeting of the American Institute of Mining and 
Metallurgical Engineers was held in San Francisco, September 
25 to 29, 1922. The technical sessions were confined to the first 
day of the meeting and the interest centered about ore-hunting 
geology and modern ore-dressing methods. At the mining geology 
session Wilbur H. Grant described the United Comstock mines 
which he said had produced 3,000,000 tons of ore and $100,000,000 
in precious metals. These mines were visited by some 250 engi- 
neers on their way to the convention and the paper concerning them 
was discussed with much interest. The Aztec 
described in a paper presented at this session. 

At the mining methods session the underground system of han- 
dling ore was outlined in a paper by John R. Reigart, superintendent 
of mines at the United Comstock Mines Co., and a paper on Metal 
Mine Ventilation in the Southwest was presented by Chas. A. 
Mitke, of Bisbee, Ariz. 

The milling session included two papers on milling methods and 
metallurgy at the Comstock mines, paper on the mathematical 
study of basic principles of gravity concentration, and one on 
research on phenomena in flotation in which surface tension and 
adsorption play the principal parts. 

On Tuesday, September 26, a number of engineers left for the 
Hetch Hetchy Valley, where the dam which will hold water sufhf- 
cient to furnish San Francisco and neighboring cities with 400,000- 
000 gal. daily is partly built. The engineers also visited the 
lowest power house, at Rattlesnake Creek, where a reservoir is 
being constructed which will hold a two days’ supply of water, 
the upper power house at the intake of the 18-mile tunnel which 
will carry the water down from the mountains, Big Creek shaft, 
an intermediate point on the tunnel line, from the bottom of which 
the tunnel has been driven over a mile both north and south, and 
Mather, where the lumber which is being used in the project is being 
sawed. 

There were also excursions during the week to the University 
of California and Leland Stanford, Jr. University, and an inspection 
of modern methods employed in the silver refinery at the Selby 
smelter. 


mine was also 


NATIONAL MACHINE Too. BUILDERS’ ASSOCIATION 


Marking the completion of its twentieth vear as an organization 
the National Machine Tool Builders’ Association held an unusually 
strong annual meeting at Lenox, Mass., October 3 to 5, 1922. The 
retiring president, A. H. Tuechter, president of the Cincinnati Bick- 
ford Tool Co., reviewed the work of the association, discussing the 
problems which it has met and indicating future policies which 
it should follow in order to be most influential*in developing in- 
dustrial stability. Mr. Tuechter gave considerable attention to 
cost systems, discussing in particular the cost of unavoidable idle- 
ness in the machine-tool industry, and said that one of the most 
constructive pieces of work that a trade association may undertake 
is the exposure and elimination of trade abuses. 

I. J. Kearney, secretary of the Kearney & Trecker Co., Mil- 
waukee, Wis., was elected president to succeed Mr. Tuechter, 
and Ernest F. Du Brul, of Cincinnati, was reélected secretary and 
general manager. 

The feature which contributed in a large measure to the success 
and value of the meeting was the large number of round-table 
discussions. The topics considered were wide in scope, including 
thirteen administrative subjects, five technical subjects, thirty 
sales subjects, and four dealer problems. These discussions formed 
the major part of the program. Among the few papers which were 
presented at the meeting was one on the worth of patents to the 
machine-tool industry, by Joseph K. Schofield, chief of patent 
department, Niles-Bement-Pond Co., and one on conditions that 
create unprofitable prices, by O. B. Iles, president of the Interna- 
tional Machine Tool Co. 
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The Institute of Economics 


The Carnegie Corporation of New York, in founding the Institute 
of Economies in Washington, has established another agency for the 
elimination of waste. The announcement of its formation states 
that the Institute will endeavor to ascertain the causes of avoidable 
ecomomic losses and to point the way to their elimination. It will 
assemble and interpret the economic data which form the bases of 
national and international policies and present them in as untech- 
nical a form as possible, through books, pamphlets, and special 
articles. Among the subjects which will receive the attention of 
the Institute are: international policies; questions of domestie and 
international finance; the relations of government 
problems of agriculture, taxation, and transportation; 
various issues relating to industry and labor. 


to business; 
and the 


Noted English Engineer Visits United States 


William Henry Patchell, vice-president of the Institution of 
Mechanical Engineers of England and widely known in the central 
station field, has been a recent visitor to this country. Mr. Patchell 
is particularly noted for the design and construction, some seven- 
teen years ago, of the large boiler with 20,000 sq. ft. of heating 
surface for the Bow Street Station in London. This boiler estab 
lished a new standard and marked the starting point of modern 
large boiler practice. Mr. Patchell’s experience has extended 
beyond power-plant work however, and his visit has afforded 
remarkable opportunity for American engineers to exchange new 
on a great variety of engineering subjects. 


At a recent dinner given in his honor by a group of central 
station designing and operating engineers and executives, Mr 
Patchell emphasized the importance of international understand 
ing and coéperation between individual engineers and also betwee 
engineering organizations. 

He told of the steps being taken in Great Britain where a Joint 
Council has been formed with representation of the Institutior 
of Civil Engineers, the Institution of Mechanical Engineers, th 
Institution of Naval Architects and the Institution of Electrical 
Engineers. Mr. Patchell spoke particularly of the A.S.M.1 
Boiler Test Code and stated that a joint code was being develop 
in Great Britain to supersede the old code of the Civil Engineer 
He expressed the hope that work on the American code would 
permit consideration of an international In speaking 
engineering society activities in England, Mr. Patchell emphasiz 
the importance of the steps taken by the English engineerir 
societies to maintain a high standard of membership qualification 


code. 


First Pan-Pacifie Commercial 


in Honolulu 


Held 


Conference 


The Pan-Pacific Union, which is “an organization directed 
representatives of all Pacific races, supported in part by governm« 
appropriation, coéperating with chambers of commerce, boards 
education, and kindred bodies in working for the advancement 
Pacific interests, bringing together leaders in ¢ll lines of thoug 
and action in Pacific lands, and organizing them into 
cooperative effort,’ sponsored the first Pan-Pacifie Commer 
Conference, held at Honolulu, Hawaii, October 25 to 21, inclusi 
The conference was opened with papers indicating the sign 
cant Pan-Pacifie commercial problems of each country. 1 
general topics for discussion were communication and transport 
tion, development and conservation of natural resources, fina! 
and investments, and international relations in the Pan-Pacifie ar 
Participation in this conference was especially urged by 
press of the Orient, where the work of the Pan-Pacifie Unior 
directing scientific, educational, and press conferences has met wit 
great appreciation. 


friend 


Pan-Pacific associations are among the n 
progressive organizations in Shanghai and Tokio, and the Un 
has branches in a number of the cities of the Orient. 

The engineers of the United States were represented at the con! 
ence by J. A. Steinmetz, a member of the firm of Janney, Steinm 
& Co., of Philadelphia, and by the delegate of The Federated An 
ican Engineering Societies. The American Society of Mechanica! 


Engineers was officially represented by 8. N. 
engineer, of New York and Honolulu. 


Castle, consulting 
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RAFT YEAR Boox 1922 \eronautical Chamber of Commerce of 
America, New York, 1922. Cloth, 69 in., 251 pp., illus., diagran 
| S520) 


\ general review of the year’s progress in aviation prepared 
pecially for those interested in its commercial development. 
mtains a review of commercial aviation during the year, a dis- 
s1on of the problems of aerial transportation, an account ol the 
parative effectiveness ol aerial and naval armament, a review 
ieronauties in different countries and an account of technical 
ress in construction during the year. The second section 


1] ; 


ns a collection of aircraft and engine designs, chiefly recent 


appendix contains information upon the aircraft trade associa- 
e government bureaus dealing with aviation and various 
ercial ind | istorical tables 


econd volume of this comprehensive manual for repairmen 
the electrical equipment of automobiles. It presents 
fully detailed instructions for fifty-six electrical repair jobs, 
ering the derangements that occur most frequently. These 
lly illustrated with drawings and photographs. In addition 
ount of electrical theory is given, sufficient for a thorough 


rstanding of the functions of the electrical equipment of 


* P. C. Book ¢ v \ 1922. 6x9 711 
rar = 
\Iost recent writers on this subject have in Ni Forsvt he 
addressed them<«<el e 7 ] voly t thos ‘ , nted 
iica4re eq] Tihie ( Vt OO CXCLIUSIVECLS aT cyst ICGQUAINted 
t He theretore |! writtel t} ~ ( ( e statement ¢ ort 


neciples, treated on essentially American lines, for beginners 


present edition has been revised by two expert b 


ist-furnac 
rers, Il rdetr t! tit mav present the pr icetice of today 
i I EX J i. ( ( | ely 
| lt ( : 
tl dire TIES ¢ manufacture of ti ors. O rm power! 
: ‘ aids , aS ae Mes 
ery, threshers, plows, cultivators, electric plants, ete., and 
tor parts and equipment Specifications and prices of the 


} 


machines on the market are given and there are indexes 


le names The Index is a convenient summary of techni 


rade information frequently needed by makers and users of 


rs and farm machinery 


NSI CATALOGUES OF MECHANICAL EQUIPMENT’ 12th Annual 
122 The American Society of Mechanical Engineers, New York 
22. Fabrikoid, 9X 12 in., 622 pp., illus., $5 


e twelfth issue of this convenient reference book appears in 
orm, the book now having a 7X10 in. type page and being 
ted on thin India paper and bound in flexible covers. In 
ways the volume follows the plan of previous years. It 
uns catalog information, condensed, uniformly presented and 
rated, about the products of 372 manufacturers of mechanical 
upment; a classified directory of manufacturers of equipment, 
ch 4200 firms are listed under 3300 headings; and a directory 
onsulting engineers, containing the names and addresses of 
1000 engineers, under 400 headings. In each of these divisions 
e new issue shows enlargement and thorough revision. 


CONTROL AND ACCOUNTING FOR TEXTILE Mitis. By Eugene Szepesi. 
Bragdon, Lord & Nagle Co., New York, 1922. Fabrikoid, 6X9 in., 
141 pp., tables, $10. 


his book discusses the various factors that contribute to the 
t of manufacturing textiles, and methods of determining their 
everal contributions. Describes a system of cost accounting in 
detail, which is adapted to the needs of manufacturers of textiles. 


—__ —_ 





CoTTron | s. Compiled and edited by Alfred B. Shepper 
l | ( W sSheppersor sShepper n Publis! { 
York, 1921. Cloth, 4X7 in., 180 pp., portraits, n 


A convenient compilation of commercial and financial informatior 
required by those engaged in the cotton industry, which | 


peared annually for forty-six years. 
Davis | B Boot Office editior | 
122 to July 1923. D n Pul Co., N 
4 ; { t $7.50 
Vovel s of the textile industry, including manufact 
dealer ( \ission merchants in every kind of 
le extile supplies. The directory enti g 
the local rs. number of employees, and 
mill, arranged geographically. This is the 
edition, and has been thoroughly revised 
ES G ry. By George \ ng and H. | Baxt I 
M ( New ¥ i 1021 ( tl 9x5 " | ! 


Beli ving that the chief value of descriptive reometry lies in its 


imaginative quality, these authors present it so as to develop the 
imagination; and therefore they encourage intuitive rather than 
rigidly formal methods. The treatment has been kept purely 


abstract, in order to avoid the tendency of the subject to degenerate 
into practical rules and formulas; Introductory matter showing 
the relation of the principles under discussion to structural work is 


provided, and exercises to show the application of the abstract 
ideas to concrete, practical proble ms are included 
Dust ExpLosives By David J. P1 ! Har i H. Brow Nat 
| . P ‘ ‘ . Asc ’ I t 0 ( t} it 4! 240 pI 
‘ S 
thors « s bouk ere cominen 1, 
; the B C} stew of thi & Denerten et 
engaged in an i y 
t ? tu ] ‘ ( aust exp ~ V“ } ePXDI r 
done and is been learned by studving those tl have 
occurred is industries They then discuss the ( re 
t} } ‘ l i] ) 7. < ect ( ! pre el ng explos P 
tarding their development when started \ bibhogray \- 


This report gives the results of an extensive series of tests of 
autogenous and electric welds as applied to boiler constructicn, 
carried out in 1921 by the Association Suisse de Propriétaires de 
Chaudiéres a Vapeur. The points investigated included the weld- 
ing of flanges to tubes and boiler shells, the welding of plates at 
right angles, tensile tests of different forms of welds, the infiuence 
of skin on welds, the quasi-are electric process and the strength of 


welded tanks : 


ExporT MERCHANDISING By Walter F. Wyman First editior M 
Graw-Hill Book Co., Inc., N. Y., 1922 Cloth, 6X9 i 105 


S4 


An extended discussion of the principles upon which the American 
exporter should base his efforts, with advice concerning proper 
practical methods. Discusses all phases of exporting. Written 
by an experienced exporter. 


FouNDRYMEN’'S HANDBOOK, based on data sheets from The Foundry rst 
edition Penton Publishing Co., Cleveland, 1922. Clot! < { I 
309 pp., tables, $5 


tl b ; 


Since 1907, The Foundry has regularly published “data sheets,”’ 
containing practical information upon matters of interest to foun- 
drymen. The result is a large accumulation of general and scien- 
871 
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tifie data, specifications, formulas and recipes, which are now 
presented in classified form, with an index, in a convenient volume 
for reference use. 


Hanp Book oF CASINGHEAD Gas. 
Metric Metal Works, Erie, Pa 9 
tables 


By Henry P. Westcott. 
1922 Cloth, 5X8 in 


Third edition. 
, 642 pp., illus 
$3.75. 

The author of this work has endeavored to collect, in one volume 
of convenient size, all the chemical, physical, and engineering in- 
formation upon the extraction of gasoline from natural gas which 
is likely to be needed by the man:in the field. It treats of the 
examination and leasing of gas wells, determination of their capac- 
ity and the gasoline content of the gas, gathering lines, measuring 
gas, compression, absorption, blending, transportation, ete. Al- 
though few radical changes in method have been developed since 
the preceding edition of the book appeared, many minor improve- 
ments have been made which are now described. 


INDUSTRY. 


1922. 


HANDBOOK OF THE PETROLEUM 
Wiley & Sons, New York, 
diagrams, tables, $15. 


By David T. 
Fabrikoid, 2 vols., 6 


Day. 
<9 in., 


John 
illus., 


This work is written with especial reference to the engineers 
who produce and refine oil, but is also addressed to the public 
interested in the increase of production and the better utilization 
of our oil supply. Throughout the book attention has been di- 
rected to present conditions, and historical matter has 
omitted. 


been 


Jigs, Toots AND Fixtures, their Drawing and Design. By Philip Gates. 
D. Van Nostrand Co., New York, 1922. Cloth, 5X7 in, 195 pp., 
illus., diagrams, tables, $2.50. 


This simple book on the drawing and design of jigs, tools and 
fixtures covers equipment for practically all modern machine 
tools. Chapters are devoted to drill jigs, milling fixtures, chucks, 
cutters, taps and dies, gages, press tools, etc. A chapter on office 
procedure is also given. The subject is presented in a simple, 
practical manner. 


DISTRIBUTION. 
New York, 


LuMBER, ITs MANUFACTURE AND 
Bryant. John Wiley & Sons, 
539 pp. illus., map, tables, $4.50. 


By 


1922. 


Ralph 
Cloth, 


Clement 
6X9 in 


A text and reference book for students in lumbering, treats first 
of the manufacturing plant, discussing its location and arrange- 
ment, log storage, sawmill equipment, saws, handling and transfer 
equipment and power plants. The second section is devoted to 
lumber manufacture, and deals with labor, sawing and trimming, 
seasoning, remanufacture of lumber, lumber products, mill refuse, 
and fire prevention. The concluding section, upon markets and 
marketing, treats of lumber trade associations, grades and inspec- 
tion, transportation, domestic and foreign markets, import trade 
and tariffs. The appendix contains a bibliography, a glossary 
and tables of statistics. Covers a subject upon which few general 
books are available. 


MecHANICAL LABORATORY MetTHOops. By 
edition. Van Nostrand Co., N. Y., 
pp., diagrams, $3.50. 


Julian C. Smallwood. 
1922. Fabrikoid, 


Third 
5X7 in., 423 

A handbook for students and mechanical engineers. Part one 
discusses the calibration and testing of balances, gages, dvynamom- 
eters, engine indicators, planimeters, meters for gases and water 
thermometers, calorimeters, ete. Part two gives methods for test- 
ing fuels. Part three treats of the testing of power-plant units, 
steam engines, pumps and _ boilers, gas 
producers refrigeration plants, blowers and compressors, and 
water motors. The new edition has been thoroughly revised and 
modernized. 


such as condensers, 


METALLURGY O1 
A. Hadfield. 
1922. 


illus., 


IRON AND STEEL. Based mainly on the work of Sir Robert 

Sir Isaac Pitman & Sons, Ltd., London and New York, 
(Pitman’s technical primer series.) Cloth, 122 pp., 
tables, $0.85. 


ixX¢ im, 


This a is brief outline of the discoveries and developments on 
which is based modern practice in the metallurgy of iron and steel. 
Stress is laid upon the importance of conservation and the 
tance rendered in this direction by progress in metallurgy. 


assis- 


The 
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book is based upon Sir Robert Hadfield’s published papers, of which 
a list is given. 


Nores Economiques D'un MeTALLURGISTE By ¢ 
Gauthier-Villars et Cie, Paris, 1921 r 


imille Cavallier 


iper, 6X9 1in., 153 pp., 7 fr. 


These brief economic discussions, by a French iron manufacturer, 
treat various present problems of French industry, particularly 
metallurgy. Such the comparison between the 
foreign trade of France and Germany, the participation of manu- 
facturers in national affairs and the relations of the heads of enter- 
prises with capital and labor are treated, and the causes of and 
remedies for the present economic crisis are discussed in the light of 
long experience in industry. 


questions as 


Ot ENCYCLOPEDIA. 
1922. Cloth, 5x 


By Marcel Mitzakis 
9 in 


John W ilev & Sons, New York 


, 051 pp., 36. 

This encyclopedia covers a wide range of information interesting 
to those engaged in the oil industry. Brief articles are devoted to 
engineering and geological subjects, localities where oil occurs, 
commercial information, and the history of the industry. A brief 
bibliography is included. The work will be interesting to thos 
engaged in the oil trade. 


PATENT ESSENTIALS. By 
York, 1922. Cloth, 6 


John F. Robb. Funk & Wagnalls Co 


9 in., 436 pp., plates, charts, $5 


New 


Treats of the nature of patents, the mechanism of their procure- 
ment, claim drafting, conduct of patent cases and special proceed- 
ings, including forms. Is the work of an experienced patent 
attorney, but is intended for laymen who wish to understand the 
essentials of law and practise before the Patent Office, rather tha: 
for experts. 


Power Atcono.t. By G. W. Monier-Williams 
Oxford technical publications.) Cloth, 5 


grams, 3/. 


Frowde, London, 19: 


8 in., 323 pp., ilug., dia 


A complete, well-balanced account of all the problems—eng 
neering, chemical and economic—associated with the productio 
and utilization of alcohol as a motor fuel. 


PROPERTIES OF ELEcTRICALLY CoNpUCcTING Systems. By Charles A 


Kraus. Chemical Catalog Co., New York, 1922 American Chemik 
Society Monograph series Cloth, 6K9 in $15 pp., diagram 
$4.50 


Professor Kraus here presents a comprehensive systemat 
account of the more important conclusions reached by the stud 
of ionic phenomena, which have hitherto been available only 
scattered form, in periodicals and transactions of scientific soci 
ties. His book affords a convenient summary of the contemporar 
understanding of the subject, useful both to those directly en- 


gaged in studying it and to investigators in allied sciences. 


Rt INFORCED 
Frowde and 
publications 


(CONCRETI 
Hodder 


Cloth, 69 in 


Simpcy Expiainep. By Oscar Faber He 
& Stoughton, London, 1922 Oxford tec! 
, 77 pp., diagrams, $1.70 

Intended for readers who do not aspire to a specialist’s knowledg 
but want a clear understanding of the general principles involv: 
in reinforced concrete, so as to be able to make simple designs, s 
but not necessarily the last word in economy, and te take an 
telligent interest in reinforced-concrete construction. 


SIENCE OF 


1922 


PurcHASING. By Helen 
Cloth, 5X8 in., 261 pp., 


Hysell. D. Appk 
$2.50 

Discusses the qualifications of a purchasing agent, the princip 
and policies to be adopted, the legal, economic and ethical princip 
to be observed, the organization and conducting of purchas 
departments. ' 


Six-PLace TABLEs. 
rikoid, 4 > 


McGraw-Hill Book Co., Ine. 


7 in., 124 pp., $1.25 


New York. 1922 

A selection of tables of squares, cubes, square roots, cube ro 
fifth roots and powers, circumferences and areas of circles, los 
rithms of numbers, logarithms of trigonometric functions, and 1 
ural trigonometric functions. Arranged to meet the need for a 


volume of pocket size containing the tables in regular, continu- 
ous use by students and engineers. 














MECHANICAI 


MATTER 


1922 


By Hermann 
Cloth, 69 in., 


Weyl 1D Ps 
330 pp 


Dutton & ¢ 


diagrams, $7.50 


\lthough many popular introductions to the general theory of 
itivity have appeared, systematic presentations are not common 
| for this reason this translation of the leading German work on 

subject is welcome In it are given all the details of the 
ithemetical reasoning required for a thorough understanding of 
include 


subject The author’s extension of the theory to 


tromagnetic phenomena is given in full. 


STATIK s KRANBAUES By W. Ludwig André« Third editior R 
Oldenbourg, Miinchen, 1922 Paper, 7X10 ir 370 py d rar 
1S ' 
laghty examples of static calculations for cranes and similar 
icture Includes traveling, cantilever, bridge, rotary, gantry, 


tal, floating, tower and shipbuilding cranes, aerial ferries, 


inclined bridges, 
This edition is apparently a reprint of the 


ewavs, hoist frames, grab buckets, swing 


| bascule bridges 


| F THE MATERIALS OF ENGINEERING By Herbert F. Moore 
I 1 editior MeGraw-H Book Co., In New York, 1922. ¢ t 
J slo py illus., diagran 3 


the 
brief de- 


CONCISE presentation ol the physical properties of com- 
used in and 


their manufacture and fabrication. 


structures machines, with 


I aterials 


ptions ol | lementary in 
ind intended for use in technical schools in connection 
materials. Bibliogr iphies 
This edition has been rey 


recent experimental data 


in the mechanics of 


ended to ene 


h chapter 


s’' R STER OF AMERICAN MANUPFA ERS, 13th Year, 1922 
Publis) ( New York, 1922. Clot } 2 15M 
$15 
e Register answers immediately the three usual questions 


irise in every purchasing department. It contains lists of 
ikers of over 70,000 articles and gives the capital rating and 

ress of each It also furnishes ol 

g their addresses, lines, Section 


10,000 trade named articles with the 


manufacturers, 
Three lists 
names of their mar 


a directory 
branches, etc 
ulac- 
lor many years a standard directory, this edition has been 
revised to the time of issue 


HUNGEN AN DAMPFSTRAHLAPPARATI B ] Hei J 
Berlin, 1922 Forsehur rbeiten lem Gebiete des 
rw Heft 256 Paper, 7X10 in., 23 pp., 20 mark 
e results of an investigation to determine whether the 
iot-water heating svstems can be maintained bi 
ne or more injectors fed with high-pressure stean 
the usual methods The speciiic points examined 
it given to the water by the injected steam, under the 
rable conditions, at any given rates of injection and 





ind the possibility of regulating the apparatus by varying 
The te upon 
A study of the action of injectors is included 


int of w ‘sts were made 1 model syster 


ater 


( purpose 


GEN UBER LAMINARE* UND TURBULENTE STROMUN« B 
S el Julius Springer, Berlin, 1922 Forse! rbeiter 
Gebiete des Ingenieurwesens. Heft. 24S Paper, 7 10 ( 


(0 marks 


+} 


he results of an exhaustive new investigation of lamina 
irbulent flow in pipes, especially of the influence of various 
“critical”? number. Poi- 


were detected, which had not been noticed by pre- 


on the Certain variations from 
Law ; 
tigators, and an explanation Is proy ided for them 

to the 


d be of pl ictical value, 


iddition its retical importance, this investigation 


for it opens the way for the determi- 


Ol VISCOSILIeS by 


means ol 





short tubes and makes possible 


determination of absolute. viscosity with the well-known 


imetel! 


H GEN UND NEUERUNGEN AN V1 KOMPRESSORI ] J 
R. Oldenbourg, Miin 1922 Paper, 7X10 Lit 
liagrams, illus., 252 marks 


A record of the results obtained in an extended study of air- 


mpressor valves. Of interest to designers and manufacturers. 


ENGINEERING 


A NEW SYSTEM OF HELICAL GEARING 
FOR USE ON METAL PLANERS 


817) 





flan} ( e pil t vhere the tips o the gear teeth rub ‘T eoreti- 
cally a spur gear gives tooth contact at all points lying on the lin 
of actiol nda during part ot the time more than one pair of teeth 
? \ bye in contact \ct 1Aall i [00n as the teeti! We Il onl r 
pair of teeth v e in contact at a time lherefore the sl ! 
these tes thy tronger will they he In the case Oo hey | veAr- 
ing, be ise of piteh-line rolling the wear is distributed equ 
over the entire urilace ol the toot! ind the thneore cal number ¢ 
teeth remain in contact, the effect of the wear being | 
to rect nv errors in cutting and increase the backlas! rhe 
strength « helical gearing is therefore not ippreciabli creased 
by using teeth, since lengthening the teeth increase the « 
tive lineal contact, which is equivalent to increasing the width of 
face of a nur gear On the other | ind the greater nur e) { 
teeth in contact and the longer are of action give much smoother 
toot ti | irthermore, the lowe! specie pressures CTe@ASE 
thie eff el I ( le ~ tendency to hyre ik dow? tne ol fi] ind 
greatly reduce the wea 
Che 20-d pressure angle seems to have certain thi 
idvantages over the form adopted which do not bear the test « 
experience rhe higher pressure angle eliminates interference 
reduces ] tive li nd consequent frictior nd gives a stronge! 
orm of to However, these same advantages inhere in th 
toot! rl ( d di it ound that the lower-pressure-angl 
gears gl r and more satisfactory actio1 The reasor I 
t? threete I} the first pla ‘ iriatio! I riction produce 
ich less 1 rKed Ir tions in the directio nad amount ot the 
orees betwer e teet} In the second place, the | wer pressurt 
ngle reduces the objectionable ertical component of the vibra- 
tiol In the third place, the low pressure angle gives a longer ar 
ft action, more teeth in contact, and a greater effective lineal con- 
tact The ctual d ntages were found to lie with tie le W pres- 
sure angie 
It is obviously desirable that the faces of the gears should | 
vide py il n order to increase the strength ol the gearing 
nd reduce the specific contact pressur¢ Furthermore th the 
1 , 
ow helical angle chosen for this design. wide ced gears are nec- 
essary to secure over! pping tooth action In order to permit of 
gears Ol Maxim yidth ol face. the rack IS Offset so that 1 nrer 
line lies to one side of the center line of the tabl Phis pern the 
rack to be widened about 10 per cent ind al 0 per! s the interme- 
qdiate gear to be dene¢ The center ling o1tne?l CK placed toward 
thie right ind ae ¢ thie planer since the 71 I in j ead 
s the one generally used and since narrow work 1 d on the table 
is generally placed close to the operating side he ma In 
fhic ? ner t eP l1ne ¢ etion of the qd ng ( 2 byry ioht me irer 
to ‘ ne « ction of the cutting tools. red gy the tence Vv « 
the pressure to turn the tabl i se dl tion whea 
ewed trom Dove Ineide j ally tiie el i mp ‘ tre 
‘erga 
Dull-wheel pressure tends under the ial operating conditions te 
( interact the aownward comm t of the Dress } 
t eaAdny seen would « re VIN¢ r me ne rn ft rhte 
hand \ 
fable 1, which gives the kinematic dimensions of a bull pinion 
rABLE 1 KINEMATIC DIMENSIONS OF A PLANER 
BULL GEAR DD R K DESIGNED ACCORDING TO TH \ I I 
YSTE) F HELICAL INVOLUTE GEARING 
‘ hy ( vitt 
P I Rack I ' 
No. of 2) s ~ 
Pressu ar l4 1 i334 
Base-circle dian +. 862 4 19.4 Z 
Helix a le at 4 } 
Pitch diameter 024 », 07 ) ) 
Circular pitch SOD ) TSO2 ?. ‘ 
Addendum ( 7 12 
Dedendur 12 ) 7 
Angl i a i If ) f F 
Angle o 9 ; 
Ny ” 1s 
Actual wid la ‘ S ‘ 
‘ t1 . i i 
Hand lix l ' 
} - » . 7 } ° ’ " 
ull gear, and rack designed in accordance with the foregoing 


prin pl s, will be of interest 
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HE ENGINEERING INDEX presents each month, in conveniently classified form, items descriptive of the articles appearing in the 
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At the end of the year the 
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ACCIDENTS 


Industrial. Industrial Accidents and Hygiene 
Monthly Labor Rev., vol. 15, no. 3, Sept. 1922, pp 
178-195 Problem of dust phthis in granite-stone 
industry and in printing industry Heart disease in 
industry Safety activity of large motor company 
Mine accidents in Alaska, 1921 Fatal accidents 
in British coal mines, 1874-1920 

Iron and Steel Industry. Causes and Prevention 
of Accidents in the Iron and Steel Industry, 1910 
1919, Lucian W. Chaney I S. Bur. of Labor 
Statistics, no. 298, June 1922, 398 pp., 89 figs Re 
sults of study of accidents which have been going 
on in Bur. of Labor Statistics during last 10 years 


AERONAUTICAL INSTRUMENTS 


Altitude. Altitude Instruments. Nat. Advisory 
Committee on Aeronautics Aeronautic Instru 
ments, Report no. 126, 1922, 64 pp., 83 figs Part I 
Altimeters and barographs Part II Precision 
altimeter design Part III: Statoscopes and rate 
of-climb indicators Part IV: Aerographs and strut 
thermometers 

Power-Plant Instruments. Power Plant Instru 
ments Nat. Advisory Committee for Aeronautics 
Aeronautic Instruments, section 5, report no. 129 
72 pp., 76 figs. Part I Airplane tachometers 
Part II: Testing of airplane tachometers Part III 
Thermometers for aircraft engines Part I\ 
Air pressure and oil pressure gages Part \ Gaso- 
line depth gages and flowmeters for aircraft 


AIR COMPRESSORS 

Design. Principles of Design of Air Compressors 
William Reavell Instn. Mech. Engrs. Proc., no. 4 
June 1922, pp. 833-854, 15 figs also Power House 
vol. 15, nos. 17 and 18, Sept. 5 and 20, 1922, pp 
22-25 and 22-23, 15 figs. Influence of different 
types of valves; relation of clearance volume to 
evlinder volume; efficient cooling; single- and multi 
ple-stage compression. Turbo-compressors and their 
characteristic 

Hydraulic Producing Compressed Air by Hydro 
compressors Presslufterzeugung durch Hydro 
kompressoren), Carl Heirich Bergbau, vol. 35, 
no. 33, Aug. 17, 1922, pp. 1177-1180, 4 figs Neces- 
sity for compressed air in mining; construction and 
operation of hydro-compressors and their use in 
various countries. 

Rotary. The Planche Rotary Compressor. Engi- 
neer, vol. 134, no. 3481, Sept. 15, 1922, p. 280, 7 figs 
Describes new compressor of volumetric type and 
gives particulars of results obtained under test 
Translated from Génie Civil. 


AIRCRAFT 


Design. The Preliminary Design of Aircraft Avi- 
ation, vol. 13, no. 13, Sept. 25, 1922, pp. 381-382 
Specification for an aircraft and its contradictory 
requirements; principal characteristics; flight char- 
acteristics of airplanes; sources of error in wind 
tunnel tests. Translated from Aéronautique 


AIRCRAFT CONSTRUCTION MATERIALS 


Brass, Forged and Cast. Investigation of Forged 
and Cast Brass. Air Service Information Circular, 
vol. 4, no. 335, Apr. 1, 1922, 6 pp., 8 figs. Investiga 
tion to determine suitability of forged brass in gaso 
line pipe line and tank fittings for service use on 
airplanes, and to compare soundness of forged and 
cast brass fittings. 

Radiological Inspection. Radiological Inspection 
Work, V. E. Pullin. Aeronautical Jl., vol. 26, no 
141, Sept. 1922, pp. 336-340 and (discussion) 


340-348, 11 figs Shows present position of radiol 
ogy with regard to its usefulness in affording mean 
of inspection of various materials, with special 
reference to materials and parts used in airplane con 
struction 


AIRPLANE ENGINES 


Aeromarine U873. Acromarine Model US73 Engine 
E. A. Ryder Aviation, vol. 13, no. 16, Oct. 16 
1922, pp. 499-501, 4 fig Model is 77 Ib. lighter 
than USD although of 1S-per cent bigger displace 
ment and is rated at 250 hp 


Curtiss Curtiss Model D12 Aeronautical Engine 
Arthur Nutt Aviation, vol. 13, no. 16, Oct. 16 
1922, pp. 496-498, 4 fig Details of new 450-hp 
engine 

Fuels, Doped Investigations of the Effect of Doped 
Fuels on Fuel System Air Service Informatior 
Circular, vol. 4, no. 308, Mar. 15, 1922. 6 pp.. 8 f 
Investigation to determine effect of airplane fuel 
dopes, and doped fuels on fuel system, with particular 
attention to problem of corrosion prevention 

Packard The Packard Model 2025 Engine Avi 
ation, vol. 13, no. 16, Oct. 16, 1922, p. 50 1 fig 
Details of 12-cylinder 600-hp. engine 

Radiators Radiators for Aircraft Engines, S. R 
Parsons and D. R. Harper U.S. Bur. of Standard 
Technologic Papers, vol. 16, no. 211, May 26, 1922 
pp. 247-430, 152 figs Consideration of character 
istics which determine value of radiator in dischars 
ing its functions Measurements of air flow through 
core, of head resistance, cooling power, and geo 
metrical characteristics; relations between these and 
conditions under which radiator operates, and char 
acteristics of form and construction Work based 
on special laboratory’ investigation including 


laboratory tests of over 100 types of radiator core 





Types. Airplane Engine Les Moteurs d'Aviation), 
Martinot-Lagarde A\érophile, vol. 30, nos. 9-10 
11-12 and 13-14, May 1-15, June 1-15 and July 
1-15, 1922, pp. 135-139, 171-174 and 196-200, 14 fig 
Present requirements and status of research Dx 
scribes some commercial and military engine n 


cluding Hispano, Lorraine, Renault, Bristal Jupiter 
Napier, Lorraine-Dietrich, Panhard-Levassor, etc, 
future of commercial engine: engines for high alti 
tudes; new cycles 


AIRPLANE PROPELLERS 


Experimental Research Experimental Research 
on Air Propellers, W F Durand and E P Lesle vy 
Nat. Advisory Committee for Aeronautics, Report 
no. 141, 1922, 82 pp., 52 figs Results of general 
analysis and review of series of experimental observa 
tions of previous reports, nos. 14, 30 and 64 

Variable-Pitch. Variable-Pitch Propellers Les 
hélices a pas variable M. Lamé Aéronautique 
vol. 4, no. 38, July 1922, pp. 215-218, 7 figs Vari 
able-pitch propellers for different speeds, for slowing 
down and reversing; describes Levasseur variable 
pitch propeller 


AIRPLANES 
Aerofoils. Report of Wind Tunnel Tests on Aerofoils 
Dayton-Wright Nos. TT-1 and TT-2, Dayton 
Wright Nos. 5 and 6, and Gottingen No. 387 Air 
Service Information Circular, vol. 4, no. 328, Mar 
15, 1922, 24 pp., 18 figs Tests of aerofoils to deter 
mine lift, drag, L/D center of pressure, and moments 
about leading edge 
The Ideal Airplane and the Junker Aerofoil 
(Ideal-Flugzeug und Junkersscher Fliigel), G. Meyer 
Motorwagen, vol. 25, no. 23, Aug. 20, 1922, pp 
436-439, 4 figs. Author points out that an ideally 


constructed airplane must cor t of lift as wel 
drag-producing part and = clain that tl nea 
approach to these conditions has been achieved 
the Junker aerofoil 

Commercial Report on the Genera Desig 
Commercial Aircraft Edward P. Warnes } 
Advisory Committee for Aeronauti Tech. Note 
no. 113, Sept. 1922, 19 pp 1 fig Author recor 
his experiences during recent travels on Europe 
iir lines, with regard to noise, seating arrangment 
baggage accommodation, interior arrangement 
cabins, pilot position, view from cabir afe 
lavoratory accommodations, et« 

Design. Airplane Design and Performance Improv 
ments Since the Armistice, ( N. Monteith 
Automotive Engr ji., vol. 11, no. 4, Oct. 1922 
Pp. 320-322 Outline of various features of airplar 
development investigation that have been prosecut 
Discusses four specific requirements for increa 
peed, rate of climb and ability to reach great a 
tudes Notes on variable-area and variablk aml 
wings; all-metal construction 

Dornier. Acrodynamic Improvement of Airplat 
\erodynamische Verfeinerur der Flu 
Motorwagen, vol. 25, no. 27, Sept. 30, 1922, py 
O27, 1 fig Details of wing fran of the Dorr 
Comet airplane 

Gliders Third Rhone Competition (Le tro 
concours de la Rhon > » Dan \crona 
vol. 4, no. 40, Sept. 1922, pp. 2S81- 2s8¢ lt 
partly on p. 280 Give I lescrip d 





together with table giving manufacturer, type 
urface, weight and other data 


sailplanes of the First Experimental Congr 
Enginel Aviation (Les planeurs du Premi 
gres experimental d'Aviatior ut moteur Char 
Dollfu \cronautique vol. 4 Oo Aug 
pp. 243-250, 14 fig Describe det vy Dewoit 
Deshaye Montagne, Pots nd other on 


data of 50 glider 


Hangars. ee HANGAR 

Landing Stations How to Lay Out and I 1 
Airplane Landing Field Archibald Black I 
News-Rec., vol. 89, no. 13, Sept. 28, 1922, pp 
507, 5 figs Notes on shape and size of plot, rut 
details, type and arrangemen. of buildings, dra 
of field, best kind of grass and proper marking t 
plots 


Low-Powered. Glider Results Point Way to 
Plane Development, Edward P. Warner 


motive Industries, vol. 47, mo. 15, Oct. 12, 19 
pp. 722-723, 5 figs Wing weight per 1. ft. cut 


half as result of soaring-flight experiment 2 
engine would maintain winning German mac 
in level flight in still air, allowing for propt 


efficiency of 70 per cent Lesson or low-power 


airplane design 

Potez X-A. The Potez X-A Triple-Engine Airy 
Under Test (Le Potez X-A Trimoteur, aux éssa 
Aérophile, vol. 30, no. 13-14, July 1-15, 1922 
209-211 4 figs Hispano-Suiza 180-hp. er 
load per horsepower, 6.90 kg speed, 170 kn 
hr Detailed description 


Pressure Distribution. Pressure Distribution 
the Rudder and Fin of an Airplane in Flight. 1 
Norton and W. G. Brown Nat. Advisory C« 
mittee for Aeronautics, Report no. 149, 1922, 9 
10 figs Investigation carried out to determine 
which occur on vertical tail surfaces under var 
conditions of flight 


Racers. Characteristics of the Aircraft Entered 
the Pulitzer Trophy Rac« Aviation, vol. 13, m 
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Notge.—The abbreviations used in 
indexing are as follows 
Academy (Acad.) 
American (Am.) 
Associated (Assoc.) 
Association (Assn.) 
Bulletin (Bul.) 
Bureau (Bur.) 
Canadian (Can.) 
Chemical or Chemistry (Chem.) 
Electrical or Electric (Elec.) — (Jl.) 
Electrician (Elecn.) 


Engineer[s] (Engr.[s]) 
Engineering (Eng.) 
Gazette (Gaz.) 
General (Gen.) 
Geological (Geol.) 
Heating (Heat.) 
Industrial (Indus.) 
Institute (Inst.) 
Institution (Instn.) 
International (Int.) 


ondon (Lend.) 


Machinery (Machy.) 
Machinist (Mach.) 
Magazine (Mag.) 
Marine (Mar.) 
Materials (Matls.) 
Mechanical (Mech.) 
Metallurgical (Met.) 
Mining (Min.) 
Municipal (Mun.) 
National (Nat.) 
New England (N. E.) 
Proceedings (Proc.) 


Record (Rec.) 
Refrigerating (Refrig.) 
Review (Rev.) 

Railway (Ry.) 

Scientific or Science (Sci.) 
Society (Soc.) 

State names (Ill., Minn., etc.) 
Supplement (Supp. 
Transactions (Trans.) 
United States (U. S.) 
Ventilating (Vent.) 
Western (West.) 




















DECEMBER, 1922 


Oct. 2, 1922, pp. 416-420, 6 fig Details of Navy 
Curti and Army-Curti racet Navy-Curt tri 
plane, Bee-Line sooth), Loening, Thomas- Morse and 
Verville-Sperry racer 
Ribs, Trussed Design of Large Trussed Rib 

Air Service Information Circular, vol. 4, no. 312 
Mar. 15, 1922, 17 pp., 10 fig Describe satisfactory 
methods of de n Include appendix in which 


example is worked out in detail, namely, a duralumin 








trussed rib for 4760-lb. corps observation airplane 
Rudder Control. The Effect on Rudder Control of 
p Stream Body, and Ground Interference, H. I 
Hoot and I). I Bacon Nat. Advisory Committee 
r Aeronauti Tech. Note no. 110, Sept. 1922 
pp., © fis Investigation undertaken to determing 
ative effects of those factors which may interfere 
with rudder ntrol of airplane, with especial refer 
to proce f landing 
Seaplanes EAPLANES 
Spars Re 1 Ply-Wood Wel par Air Ser 
Informa n Cireular, vol. 4, no. 313, Mar. 1 
, ‘pi of Work conducted to determing 
adapta! reinforced plywood web construction 
ar ind a to compare relative merits of solid 
to tru d-web type 
Stability rt I ct of Longitudinal Moment of 
Inertia Dynami tability, F. H. Norton and 
arro Nat. A ory Committee for Aeronau 
lech. Not no. 115, Oct. 1922, 3 pp., 2 fis 
Re t free flight tests to show whether lon, 
lina itions of standard S. E. 5A airplane ar 
t " iffected if it longitudinal moment of 
tia is i eased 
Struts Reser Bendir trength of Strut R.A 
M t Air rvice Information Circular, vol. 4 
J 1, 1922 | 1 fig Investigation to 
‘ irat trength in bending of 
yirit f variot materia 
Taking Off and Landing A Study of Taking Off 
{1 Landing an Airplane, T. Carroll vat. Advisory 
ttee for Acronautic Re 10. 154, 1922 
11 fig Results of invest i carried out 
| d ng various methods of effecting 
tf and land ind to make direct anal f 
1 t LCCE ation ind = air eed 
ALLOY STEELS 
American Industry Growtl f American A 
Industr dwin F. Cor Iron Age 1 110 
t. 2S 129 p. 791-793, 2 figs Statist 
109. Record illoy-st castings; output 
t t ace t ft it treatment 
Characteristic Curves Phe haracteristic Curve 
a I k teel and a Chromiun Steel Di 
ht len Kurven ‘ Nickelstahles und 
hromstahl H tahl 1 
1. 42. no. 3t ept » 1302-130 
ID ‘ rve by Protevi 
evenard, significance 








Experimental Production Experimental Produc 


teels, H. W. Gillett and E. L. Mack 

I Mir Bul., no. 199, 1922, 79 pp., 10 
1) with preparation of ingots on any of the 
‘ Describes indirect-arc furnace used 


icrograph 





Standardization of Methods 
( parative Physical Properties of lloy 
I M. Bird for Steel 
eS 12 pp 2 
er proce pted at Bethlehen 
Bethlehem St Co. which i aid to vield 
irabler ts than previou ysten 
ALLOYS 
Aluminum xece ALUMINUM ALLOYS 


Bearing Metals ee BEARING METAI 





Nickel ee NICKEL ALLOY 
hrinkage-Testing Apparatus New Forms of 
iratus for Determining tl Linear Shrinkage 
Bottom-Pouring of Cast Metals and Alloy 
i I by Data on the Shrinkage and Hard 
ist Copper-Zine Alloys, F. Johnson and W 
yrae Inst. Metal advance paper for 
pept. 20-22, 1922, 28 pp 11 tig 
rontium-Lead The Diagram of State for Strot 
ad ( Beitrag zum Zustandschaubild Strontiur 
E. Piwowarsky Zeit. fur Metallkunde, vol 
7, July 1922, pp. 300-301, 3 figs Notes on 
of lead with heavy alkali Preliminary and 
ts for plotting a diagram of state for strot 
id up to content of 12-per cent strontium 
idy of e Art of Alloying, W. Guertler Bra 
1 1. 17, nos. 8 and 9, Aug. and Sept. 1922 
4-234 and 257-259, 10 figs Method of pro 
y fusion of technically possible and im 
illoys Account of mixed crystal formations 
ir importance Description of appearance of 
nds and their effects Physical properties 
ected by increasing miscible ratios Chart 
mstructive purposes and design of utilizabl 
Iranslated from Zeit. fir Metalkunde, no 


White Metals 
Bissett 


e paper for 


White 
ind J 


meeting 


Metals \ 
Cartland Inst 
Sept. 20-22 


H Munde, 
Metals ad 
1922, 25 pp 


es of white met 


Review of principal cla als 
composition and physical properties, chiefly 
relation to their uses and manufacture Deals 
with anti-friction alloys and other white metals 
rhotomicrographs. See also Engineering, vol. 114 


». 2962 


Oct. 6 
ALUMINUM 
Overheating, 


Heating and 


1922, pp. 441-443, 10 figs 


Effects of. 
Repeated 


of Over 
Aluminium 


The Effects 
Melting on 


W Rosenhain and J. D Grogan Inst. Metals 
advance paper for meeting Sept. 20-22, 1922, 11 
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pp S ofig Investigation to determine whether 
certain forms of treatment in melting and remelting; 
of aluminum would bring about in metal deteriora 
tion approximating condition genera lesecr | 
a burnt’’ aluminum Part of re rel rried t 
for Acronautic Research Committ 
Engineering, vol. 114, no. 2961 ept. 29 
414-415, 3 fig 
ALUMINUM ALLOYS 
Aluminum-Copper. The Copper-! 
Copper Alloy David tockda I 
advance paper for meeting Sept. 20-22 ’ i 
7 fig Iwo general methods of mak 
tions were used——the taking of coolin, irve 
micro-examination ol quen 
abstract) in Engineering vo 114. no. 20¢ 
yy 1922 pp {00,308 7 fic 
Aluminum-Molybdenum The apt 
Molybdenum for the Refinen 
Alloy Die Verwendbarkeit de M i 
Veredlung von Aluminiumlegieruncet Hit ma 
Zeit. fur Metallkunde, vol. 14,1 M 2 
195-203, 19 fig Investigation of a rit 
num alloys with low molybdenut nt t and sr 
additions of Mg, Cu and Zn, with re rd t r 
casting working and rolling proy 
toughne tensile trength t tur | ! 
ductivity 
Aluminum-Silicon. Propertic M 
of luminum-Silicon Alloy Jur LD. Edward 
Chem. & Met. Eng vol. 27, me ept. 27 122 
pp. 654-655, 1 fis Present " f r 
physical properti of 4 
pertinent to their commercial ’ 
Analysis. The Complete Ana f A 
Alloy EK Ww heel Meta I tr I i 
vol. 21, no. 9 ept. 1, 1922, pp. 19 104 I> r 
proce which has been used it iborator inder 
tuthor upervision, and with whiclt i t 
have obtained excellent r t Deter it ! 
icon, copper, tin 1 i ! 
and nickel 
Castings Inclusions in A ‘ t 
ing R. J. Andersor I Bur {fM rect 
Paper ». 290, 1922, 25 py , I tigatio 
f hard spot n co ctior h | 1 
isting losse 1 alu nut i | act 
ote on ext at tc j . I ! 
acteristi ol ot act 
occt nee oO po ‘ " / 1 ‘ ‘ | , 
mi rapl 
‘ also DURALU MI 


AMMONIA 
Specific Heat Measuret e « f 7 


iperheated Ammonia, I I M eT } 
1 9 i 1922. py tf k 
easur ents to deters it at nsta 
pre re to an accuracy compara wit ther 
heat element " idy determined " t 
heat of vaporization and specific heat of i 
AMMONIA COMPRESSORS 
Feather-Valve. Feather-Valve Compressors of Three 
Types, Construction and Operation, F. L. Fairbank 
Refrig Eng vol. 9, no sept 122. pr er aon 
and §(discussior 90-92, 94 and D 
Test data of Boyle compr or alone Boyle cor 
pressor with booster, motor-dri ) r, and 
uniflow steam-en 1e-driven 1 
AMMONIA CONDENSERS 
Large The Advantage of a Lar Ammonia Con 
denser, L. C. Miller Power t o. 15, Oct 
10 1922, pp 568-570 | de table howir 
apacity of double-pipe condens« Operating wit 
high pressures 
APPRENTICES, TRAINING OF 
Foundry. The Training of Molding and Foundry 
Apprentices in the Augsburg-Nuremberg Machine 
Factory Nuremberg Work Dic Au ld g der 





erlehrlinge in der M t 


Former- und Gi VI asc enf 
Augsburg-Nurnberg A.-G. Werk Nirnbers Theodor 
Seyfried Werkstattstechnik, vol. 16, no 14 
and 16, July 15, Aug. 1 and 15, 1922, pp. 405-414 
437-442 and 471-475, 42 fig Detailed descriptio 
of instruction course and method 

Systems Apprenticeshiy lrainin Program of a 
Large Corporatiot 7. o Biehl Indus Manage 
ment, vol. 64, no. 4, Oct. 1922, pp. 209-212 and 220 
1 fis De cribes plan of Worthinetor Pump Co 

AUTOMOBILE ENGINES 

Air-Cooled Air Cooled Engine Not Inherent}, 


lore Economical, A. Ludlow Clayden Automotive 
Industries, vol. 47, no. 12, Sept. 21, 1922, pp. 569 
570 Maximum desirab! mean cylinder tempera 
ture not known Lack of data on th and other 
factors accounts largely for numerical superiority of 
designs using water cooling Data on area of cooling 
fins 
Atomizers. The Hazet Atomizer Der Hazet 
Zerstauber Wa. Ostwald Allgemeine 


Automo 


vol. 23, no. 29, July 22, 1922, pp. 36-37 


bil-Zeitung 


7 figs. Construction and operation; has shape of 
cartridge which can be easily inserted above vapor 
izer; originally designed to eliminate back firing 
Carburetors. See CARBURETORS 
Cylinders See CYLINDERS, Machining 


See IGNITION 

Solid Stock as Material for 
Piston Pins, C. B. Fraser Automotive Industries 
vol. 47, no. 15, Oct. 12, 1922, pp. 713-719 Com 
parison of manufacturing costs difficult Experience 
shows solid stock cheaper in small pins. No differ- 
ence in quality when same grade of steel is used 


Pistons. See PISTONS 


Ignition. 
Piston Pins. Tubing vs 


























si ) 

Rochas ré Light I En 
Charle rou sul 1 " t i} ¢ 
ment pour l'Industric t ) j 7 

y 1922. pp. 622-4 ) ’ be 
ome P k . 
é list tior ‘ ala 

Supercharger \ Super-Charger Engi: if 
vol. 49. no. 1406 ept. 29, 1922, pr " , 

Deta Wilson sing ‘ 
th tw und f 

AUTOMOBILE FUEL 

Alcohol Motor Test 
( New vO Oo no , 
sustive t I i F 
how alcohol mak ett tor f t 
perial Motor Transport ( 

Detonation. Det ition Cl t il 
Blended Motor Fu I ! M \ 
Boyd Nat. Petre iT j 
», 1922 I Oo OO. Ff fia ‘ GR ‘ 
alcoh ind) =kerosene at l y 
bouncing-pit ipparat 

Types I Nat Aut I ur 
burant i i M i 
i Gaz if 7 t ; At) 
Importance a ed sutor of 
fue developed in Fra and ¢ ma 

Vaporization Vaporizat Mot 
Oct. 1922, py 7-314 and { nd 
2, 7 ‘ 1 ry « t ling 
and controlling fuel Apor ati t ition 
of throttle-cont ed iuteras 
fitted with intake manifold and ur 

ee also BENZOL,; ¢ OLINI 

AUTOMOBILES 

Ariel. The New Ariel Nit Autocar - mo 
1405 pt. 22, 1922, py i 7. 7 Water 

oled. t e the A “4 

Bignan Th Z HP. J " Aut 19 
no. 1403, Sept. 8, 1922, pp. 453-454 f Fy h 
cha ha rak rat 
four-cylinder engine 

Calculation {utomol Calculation lames Watt 
Automobile Engr ol. 12 164 and If Tesme 
and Ju Ze, f S 11 and 216-2 9 f 
\ ’ Tan tr at t 4 A ati ur 
box, clutch, axle teering gear, road ak 
frame and frame mounting weight t 

Delaunay-Belleville New 12 hy 1una 
Belleville Autocar, vo 9. 1 14 mt 9 
1922, pp. 556-557, 4 f Little ‘ 
but many chassis modificatior j nt eel 
brakes and overhead valve engine 

Electric Equipment. The Mid; ch | tric 
Equipment for Motor Vehick Engineering, vol 
114, no. 2961 122, pp 3 11 ¢ 
Details of elect or starting and htir 
including dyt t mtroller tarter 
junction box batter } ad 1. and 
tail lamy 

French. New French Light Car Fe ler 
Air Cooled Engine, W. F. Bra sihaemeatiiten 
Industrie ol. 47, no 2 ept 1a25 67 
HS, 3 fig rhe S. A. R. A. represents first departure 
in France from conventional ater coolr Belt 
driven centrifugal blower ted in front. forces 
air through cast aluminur icket 

Lancia New Framek Lancia Feature of Paris 
Show, W. F. Bradley Automotive Industr ol 
47, no. 15, Oct. 12, 1922, pp. 706-708, 3 f nodes 
from sheet-metal stamping o designed a to re 
quire no chassis frame novel tront axl with helical 
springs in steering pivot and cept " hort 4 
evlinder V-type engine ee also Autocar vo 19 
no. 1406, Sept. 29, 1922, py 78-580. 7 fig 

Mass Production Mass Productic 1 British Motor 
Industrie Henry Obermeyer and Arthur | eene 
An Mach vol. 57, no 4, Oct. 5, 1922. ye o4 

26, lf British manufacturers beginnir to see 
difference tween mass and sta dized production 
Plar to utilize acilitie of big Austin pla 

Paris Show Paris Automobil how arzest Ever 
Held in France W I Brad Autor tive In 
dustries, vol. 47, no. 15, Oct. 12, 1922. py 1-704 
9 fis Tendency toward ght increa in price 

maller models; lighter reciprocating parts, espe y 
1luminum pistons; four-wheel brake 


ar 


Single-Track Two-Wheel 








lauser Single-Track 

Automobil Da Einspurauto-Mauser Motor 
wagen, vol. 25, no. 25 ept. 10, 1922. pry ik 1 Re 
2 figs Describes two-wheel single-track automobil 
with lateral supporting wheel whict an be t ned 
at any time into a triple-track car, by lower the 
side wheels 

Springs. See SPRINGS, Automobik 

Steam Cars Some Points on Steam Car I trick 
land Autocar, vol. 49, no. 1403, Sept. 8, 192 pp 
451-452, 3 figs Reviews salient features of desion 
and makes certain suggestions for possible lines of 
future development 

Suspensions. The Problem of Suspensior 
Coatalen Autocar, vol 19, no. 1405, Sept. 22 
1922, pp. 537-541, 3 figs Describes simple but 
ingenious method of ascertaining spring action, which 


result 
Studies of the Automobile, G. B 


may lead to extremely 


Technical Studies 


important 


Upton. Sibley Jl., vol. 35, nos. 4, 5-6 and 9-10 
Apr., May-June and Sept.-Oct. 1921 and vol. 36 
nos. 4, 5 and 6, Apr., May and June 1922, pp. 58-60 








S76 


124, 58-65 and 74, 78-90 
Apr.: Past, and prob- 


and 71. 80-81 and 10, 120 
and 100, and 108-118, 17 figs 


lem of present time. May-June: Load-carrying 
capacity of tires on hard roads. Sept.-Oct 
Tractive resistances of sand and soft soils. Apr., 


May and June: Power required to run a car 


Transmissions. New Electric Transmission Pro- 
vides for Direct Drive Automotive Industries 
vol. 47, no. 15, Oct. 12, 1922, pp. 711-714, 5 figs 


Sperry transmission has five speeds forward, two in 
reverse and electric braking. Direct drive obtained 
by automatic, electrically operated friction clutch 


Unit Construction. Some Notes on Unit Construc- 





tion, F Stepney Acres. Autocar, vol. 49, no 
1404, Sept. 15, 19: pp. 401-493, 6 figs Practical 
and manufacturing advantages which outweight 


drawbacks 


Wheel Wobble. Wheel Wobble and Other Faults in 


the Steering System, A. Ludlow Clayden. Auto- 
motive Industries, vol. 47, no. 14, Oct. 5, 1922, pp. 
667-670, 3 figs. Explanation of several puzzling 


phenomena. Wobble is held to be impossible with 
vertical steering pivots or pivots in central plane of 


wheel 

AVIATION 

Canada. Some TechnicalJAspects of Aviation in 
Canada, E. W. Stedman. Aeronautical Jl., vol. 26, 
no. 141, Sept. 1922, pp. 349-375, 24 figs. Discusses 
different kinds of work that can be carried out 


by aircraft in Canada; country to be traversed; 


type of machine; winter flying; engine cooling, lubri- 
cation and starting; propellers; protection of crew; 
temperature effects on rigging and instruments 


landing on snow 


AXLES 

Manufacture. Manufacturing Car and Locomotive 
Axles, Nathan S. Frohman Am. Mach., vol. 57 
no. 13, Sept. 28, 1922, pp. 473-477, 11 figs Steel 


specifications and machining operations inspection 
and tests: forging under hydraulic presses; hollow 
boring and heat treating Methods employed by 
Pollak Steel Co 


B 


BALANCING MACHINES 


Rotative Bodies. New Principles in  Rotative 
Balance, Amos F. Moyer. Soc. Automotive Engrs 
ll.. vol. 11, no. 4, Oct. 1922, pp. 368-372, 9 figs 


Describes balancing machine by B. L. Newkirk, of 
research department of Gen. Elec. Co., for measuring 
directly resultants for two separate ends of rotative 
body, without necessity of separating the standing 
from running balance 


BEARING METALS 

Genelite. Genelite—A New Bearing Material, E. G. 
Gilson Machy. (N. Y.), vol. 29, no. 2, Oct. 1922, 
pp. 123-124, 2 figs. Bronze material containing 

graphite evenly distributed throughout entire mass. 


BEARINGS 
Anti-Friction. New Anti-Friction Bearings. Times 
Trade & Eng. Supp., vol. 11, no. 220, Sept. 23, 1922, 
p. 41, 1 fig Describes new form of bearing invented 
by German engineer which is being introduced on 
large scale for industrial and railway purposes; con- 
sists of white metal in which special stones are 
embedded 


BEARINGS, BALL 

Advantages and Applications. Ball Bearings, Their 
Advantages and Principal Applications in Brazil 
Os mancaes de espheras, suas vantagens e principaes 
applicagoes no Brazil), Leopoldo Franca. Revista 
Brasileira de Engenharia, vol. 4, no. 1, July_1922, pp 


18-24, 8 figs. Stribeck and SKF types; reducing 
accidents; etc. 

Roller and. Ball and Roller Bearings With Details 
of Their Installation, G. A. Van Brunt. Indus 
Enegr., vol. 80, no. 9, Sept. 1922, pp. 420-429 and 
159-460, 34 figs. The various designs and construc- 


tion and directions for installing them on lineshafts 
and machines 


BEARINGS, ROLLER 


Contact Type. Rolling Tobias 


Contact Bearings, 


Dantzig West. Machy. World, vol. 13, nos. 6 and 
7, June and July 1922, pp. 216-217, 247-248. Classi 
fication of anti-friction bearings; ideal bearing, effi 


ciency and capacity. Principles of design and con 


struction. 
Roller Inspection. 


Inspecting Bearing Rollers by 
Machine. Machy . 


(N. Y.), vol. 29, no. 2, Oct 
1922, pp. 94-95, 3 figs. Describes machine developed 
by Bock Bearing Co., Toledo, ©0., which auto 
matically inspects and sorts rollers at rate of 3000 
per hr 

Tapered. Can Tapered Roller Bearings be Run at 
High Speeds? T. V. Buckwalter. Machy. (N. Y.), 
vol. 29, no. 2, Oct. 1922, p. 107. Results obtained 
in running tapered roller bearings economically and 
efficiently at speeds exceeding 10,000 r.p.m. 

BELT DRIVE 

Maintenance-Cost Reduction. Overcoming Heavy 
Costs of Belt Maintenance, J. H. Rodgers. Power 
House, vol. 15, nos. 13 and 14, July 5 and 20, 1922, 
pp. 29-31 and 21-22 and 24, 11 figs. Transmission 


problems should be in charge of competent man: 
inspection should be made regularly; importance of 
proper alignment; lacing of joints should be carefully 
performed. 


MECHANICAL ENGINEERING 


BENZOL 


Gasoline vs. The Comparative Merits of Benzol and 


Gasoline as Engine Fuels, W. O. Hinckley Soc 
Automotive Engrs. Jl., vol. 11, no. 4, Oct. 1922 
pp. 359-360 and (discussion) 360-362, 1 fig De 


scribes benzol manufacturing process; and compares 
specification for motor benzol with specification for 
gasoline; comparisons between motor benzol and 
gasoline in regard to end point, heat value and vapor 
tension. Comparative engine tests made with motor 
benzol and gasoline as fuel. 


BLAST-FURNACE GAS 


Treatment. Blast Furnace Gas. Gas & Oil Power 
vol. 17, nos. 203 and 204, Aug. 3 and Sept. 7, 1922 
pp. 179-180 and 197-198, 3 figs. Its treatment for 
use with gas engines 


BLAST FURNACES 


Electric-Power Application. 
Power About the Blast Furnace, Gordon Fox Elec 
Jl., vol. 19, no. 9, Sept. 1922, pp. 369-371, 3 figs 
Deals with application of electric power to blowing, 
pumping, material handling and accessories 


Utilization of Electric 


Modern Practice. The Bases of Modern Blast 
Furnace Practice, A. K. Reese Engineering, vol 
114, no. 2958, Sept. 8, 1922, pp. 312-316, 2 figs 
Writer discusses four prime factors in modern 
blast-furnace practice, namely, (1) preparation of 
materials; (2) furnace design 3) auxiliary equip 
ment; and (4) method of operation Paper read 


before, Iron2& Steel Inst 


BOILER EXPLOSIONS 


Prevention. High-Pressure Steam Boiler Explosions 
(Du danger des cassures dans les conges des fond 
emboutis des corps cylindriques), I Cauchoi 
Chaleur et Industrie, vol. 3, nos. 26 and 27, June 
and July 1922, pp. 1377-1380 and 1448-1451, 18 
figs. June Boiler construction from standpoint 
of safety against explosion; describes explosion of a 
tubular boiler July Explosion of Steinmiiller 
boiler in Finland, and of Buttner boiler; discusses 


boiler inspection with view to avoiding accidents 


BOILER FEEDWATER 

Analysis*and Purification. Rapid Analysis, Puri 
fication and Control of Industrial Waters (Analyse 
rapide, épuration et contrdle des eaux industrielles 
P. de. Vadder Outillage, vol. 6, no. 39, Sept. 30 
1922, pp. 1280-1282. Analysis of boiler feedwater 
temporary and permanent hardness; water softening 


Degasification. Corrosion—Its Cause and Cure 
Power, vol. 56, no. 14, Oct 1922, pp. 532-533, 2 
figs.® Discusses™“corrosion as found in power plants 
and describes Kestner process and degasser, as ex- 


ample of European corrosion method of removing 
oxygen from boiler feedwater. 
The Degasification of Boiler 
McDermet Mech. En vol. 44 
pp. 648-650, 7 figs Fundamental laws governing 
separation of dissolved from water by air- 
tension control, and extent of their application to 
conventional types of feedwater-heating equipment 


Treatment. 


Feedwater, J. R 
no. 10, Oct. 1922, 





gases 


Corrosion of Walls in Steam Generators 


Intorno alle corrosioni delle pareti interne dei 
generatori di vapore), Giuseppe Gianoli Industria 
vol. 36, no. 14, July 31, 1922, pp. 261-262. Test 
made by Rauch on effect of sodium chromate and 


bichromate on feedwater 


Critical Study of Different Boiler-Feedwater 
Purification Processes (Kritik der verschiedenen 
Methoden der Reinigung von Kesselspeisewasser 





Technik, vol. 24, no. 17 


Writer discusses variou 
7 


B. Preu. Warme-u. KAalte 
Sept. 1, 1922, pp. 197-201 
processes and describes new process and plant, by 
use of which water containing large amount of 
soluble salts can be used as feedwater. 

Extensive Boiler-Water Treating on C., M. & 
St. P. Ry., C. Herschel Koyl ing. News-Re« 
vol. 89, no. 14, Oct. 5, 1922, pp. 560-562, 4 figs 
Chemical treatment in bad-water district improves 
operating conditions. Savings soon pay for numer 
ous plants 

Solving the Feed-Water Problem at New Orlean 
O. P. Adams and Paul F. Hoots Power, vol. 56 
no. 16, Oct. 17, 1922, pp. 596-599, 2 figs. The 
50,000-kw. plant of New Orleans Railway & Light Co 
uses Mississippi River water for makeup with prac- 
tically no trouble from scale or priming, although 
boilers operate at high rating. This is accomplished 
by lime-soda-copper as treatment in steam-heated 
tank and by using periodic water tests. 


BOILER OPERATION 


Combustion. Combustion 
Operator, T. H. Fenner 
nos. 17, 18 and 19, Sept. 5 
pp. 19-21, 24 4 





for the Boiler Room 
Power House, vol. 15 

20 and Oct. 5, 1922 
Sept. 5: Amount 
of coal; draft and 


26 and 25-27, 7 figs 
of oxygen necessary to burn 1 Ib 
its measurement in inches of water. Sept. 20 
Drop in pressure through brick setting of boiler 
use of draft gage. Oct. 5: Formation of carbonic 
acid and carbon monoxide in furnace gases 

Fuel Burning and. The Economic Operation of 
Boilers and Burning of Fuels, Frank G. Parker 
Pacific Mar. Rev., vol. 19, no. 10, Oct. 1922, pp 


564-567. Analysis of heat transfer problems and 
of combustion factors governing furnace, tube and 
stack design. Paper read before Am. Soc. Mar. 
Engrs. 

Low-Draft Maintenance. The Draft Over the 


Fire, E. M. Eliot Power, vo!. 56, nos. 12 and 14, 
19 and Oct. 3, 1922, pp. 446-448 and 523-526, 

Sept. 19: Importance of maintaining con- 
stant low draft over fire in case of boilers operating 
under forced draft. Oct. 3: How to find actual 
saving obtainable by various methods of maintaining 
it. 


Vou. 44, No. 12 

BOILER PLANTS 

Heppenstall Co., Pittsburgh. Modern Steam 
Generating Plant, R. F. Keifer. Blast Furnace & 
Steel Plant, vol. 10, no. 10, Oct. 1922, pp. 509-519 
8 figs Details of boiler plant of Heppenstall Forg: 
& Knife Co.; description of building, coal bunker 
coal-handling equipment: coal crusher: boilers 
feedwater pumps and treatment 

BOILERS 

Bent-Tube vs. Straight-Tube. Bent Tube \ 
Straight Tube Boilers, Walter N. Flanagan Assn 
Iron & Steel Elec. Engrs., vol. 4, no. 7, Tuly 1922 
pp. 321-343 and (discussion) pp. 344-355, 12 fig 


Presents principles involved in selection and obser\ a 
tions of author 


Calculation. Application of Stefan'’s Law to Boiler 
Calculation (Aplicacién de la ley de Stefan a 
calculo de calderas Vicente Burgaleta Anal 


de la Asociacién de Ingenieros del Instituto ¢ utolics 


de Artes e Industrias, vol. 1, no. 1. Jar 1922, py 
39-45, 5 figs Advocates its substitution for for 
mulas formerly used; application to locon otive 
etc 

High Pressures. Very High Pressures in Moder 
Practice Power House, vol. 15, no. 19. Oct 
1922, pp. 23-24, 1 fig Central station of publi 
service company uses boiler pressure of 400 Ib. per 
Sq. in., marking new advance in engineer practi 
on American continent < 


Waste-Heat British Practice in Waste-Heat Utiliza 





tion, C. H. S. Tupholme Power Plant Er 
26, no. 20, Oct. 15, 1922, pp. 994-996. 2 fig I 
formation on waste-heat boiler including deta 
of new improved Spencer-Hopwood deep-nest boil 
and new Kirke patent gas-fired boiler { for ga 
fired boiler 
BORING MACHINES 
Automatic. Automatic Boring and Facing Mac 
Machy Lond vol. 20, no. 522. Sept. 28. 19022 
787-790, 7 figs Details of machine developed 
by Butterworth & Co. for automatically perforn 
boring, facing and similar turning operatior tha 
can be confined to tools mounted in a turret heat 
BRAKES 
Kunze-Knorr The Kunze-Knorr Freight-Tra 
Brake Die Kunze-Knorr Giterzuchremsé Kurt 
Wiedemann Zeit des Vereines deutscher It 
genieure, vol. 66. no. 38 Sept. 23, 1922 pp. 90 ) 
16 figs Describes design of brake and point 
its superiority over other types 
BRASS 
Hardness. The Hardness of the Bra and 
Experiments on Its Measurement by Means < 
Strainless Indentation, F. W. Harr Inst. Met 
advance paper for meeting Sept. 20-22. 1922 
pp., 12 figs Tests to determine positior hardr 
composition curve at certain points in phase field 
BUSES 
Design. Some Fundamental Characterist fs 
ent-Day Buse R :. Plimpton \ mot 
Engrs. Jl., vol. 11, no. 2, Aug. 1922, py 163-17 
12 figs Enumeration of distinctive features of bt 
designed for city, inter-city and 
Discussion of steam and electr motive pow 
chassis components for bus ervice, tyt of 
body, problems of heatir livhtir nd 
fare-collection device ete 
[See also MOTOR BUSES] 
C 
4 
CABLEWAYS 
Germany. Two Noteworthy Cableway Z we 
merkenswerte Drahtseilhahnen Wernekke I 
dertechnik u. Frachtverkehr. vol. 15. no. 19. § 
15, 1922 pp. 248-253, 12 fig Details of constr 


tion and operation of cableway at Cologne for « 
veying coal and briquettes to locomot 

shed; length 735 m Cableway of German Lux 
burg Mining and Metallurgical Co. at Dortmund! 
for conveying slag, coke, et« 

Gilboa Dam. Aerial Tramway erve M 
Plant at Gilboa Dam, Charles K. Traber ] 
News-Rec., vol. 89, no. 15, Oct. 5, 1922, pp. 604-+ 
4 figs. Rugged country makes surface roads d 
cult Air lines reliable and cost k Lines ] 
surplus capacity Operation undisturbed by 
or snow 

CARBURETORS 

Ford. Can We Afford the Ford? George ( 
Brown Jl. Indus. & Eng. Chem., vol. 14 
Oct. 1922, pp. 972-973 Points out that aver 
Ford touring car, driven under average cond 
gives not more than 17.5 mi. per gal. One 


for this inefficiency is said to be present cart 
system which, it is claimed, can be so 
that average Ford will give 25 mi. per gal 
ate as economically as more expensive 


and of 


cars 


Fuel Head. Effect of Fuel Head at Carburetor 
Brake Horsepower and Brake Specific Fuel ¢ 
sumption. Air Service Information Circular 
4, no. 336, Apr. 1, 1922, 6 pp., 4 figs. Investigat 


to determine relation between fuel head at carburet 
and horsepower and fiel consumption of engine, a 
maximum and minimum practicable heads for sever 
types of service carburetors. 


CARS 


Oscillation-Recording Instrument. Oscillation 























1922 


DECEMBER 


Recording Instruments in Use on the Great Northern 


Railway Ry. Gaz., vol. 37, no. 10, Sept. 8, 1922, 
pp $14-316, & figs Details of device known as 
Enregistreur Hallade,’’ and illustration of records 
ide therewith 
Recording Riding Qualities of Cars, F. Crocker 


Ry. Rev., vol. 71, no. 14, Sept. 30, 1922, pp. 437-439 
12 fig Describes instrument devised by author 
for recording oscillation Investigation conducted 


English 


CARS, FREIGHT 
Gondola 70-Ton D. & R. G. W 


railway equipment of car-riding qualities 


General Service 


rondola Car Ry Mech. Engr vol. 96, no. 9 
ept. 1922, pp. 517-520, 7 fig Describes high- 
pacity iar of unusual design for miscellaneous 





Steel The Design of Modern teel Freight Car 
pment john A. Pilcher Ry. Rev vol. 71 
15, Oct. 7, 1922, pp. 467-475, 7 fis General 
that should govern in teel freight-car 
tior for improving certain teatur 
nual addition of material to enable 
ind rough handling detracts from earn 
iper read before Ry. Club of Pitt 


ARS, PASSENGER 


Heating A, I rmostatic Control of Car Heating 
[ otive Eng., vol. 35, no. 9, Sept. 1922 

S f Electrothermostatic contr 

,apor Car Heating Lo Chicag 
h ” ts in u of electric current 

ide or broken | thermometer 

¢ ite flow tea to heating 


epers | New sleeper of the International 
i Le u ture 
i 1 Wagons-Li 
g ' 12 t 6, 1922, pp. 249 
er. and ) t ramework 


ASE-HARDENING 





burizing and Decarburizing. Carburizing and 
! g in Ca Hardening, H. B. Knowlt 

I it Trans., vol. 2, me 12 

’ p. 1155-116 16 fig Discu n <« 

1 decarburizing actions which make for 

re of case-hardetr method in com 








Photomicrographs 


F ires Due to Improper Steel. Irregulariti 

Hardened Work Caused by Improper! 

LE. W. Eht Am. Soc. for Steel Treati: 
» + 1922, pp. 1177-1202 


experience which are results of re 











k d ast few years it tallurgical 
t I ken | airing Co 
rograpl 
Materials for, Tests of rests of Carburizing Mat 
» A. Knight and T. C. Ker Forging & Heat 
\ 8, no. 9, Seq 1922, pp. 420 425 
i tive ern ot t t on fv < 
, i indicat d ded superiorit 
I Ca Hare A. H. d’Arcambal. Ar 
Ir Ira vol. 2, no. 12, Sept 
l1-1124, 23 fig Study of chemical 
ak place evanide proce of ca 
} t of Izod notched-bar test on 
vn tvp of ise-hardening tee 


T IRON 
th during Heatings. ©n th 
i Gra ited Heatir 


Repeated 


ist Iron during Reps 





rario Kikuta Science Report ) 

Imy il Univ Ist seri vol. 11, no. 1 
1-17, 16 figs. partly on supp. plates 

xis of growth l 1e¢ to decomposition 
t 2) due to resisting effect of gas pre 


mtraction yielding to pre ure of o« 


at high temperatures. 57th Report of 
arch Inst 
Tensile Test 
J. F. Harper 
vol. 110, no. 13 

Results of work 


Rese 
Iron at Various 
S. Mac Pherran 
1922, pp. 793 


on annealed bars 


of Cast 
ind R 


Sept. 25 


e Tests 


done 


ipparatu Comparison with steel under 
ndition 
rING 
( fugal Chromium Alloy Steel Cast Centri 


Iron Age, vol 

2, p. 655, 1 fig Annealed, it has same 
is mechanically worked metal, from ingots 
tionary molds; dendritic structure absent 
tructure small 


Cammen 110, no. 11 


99 


vay Centrifugally Cast Steel 
-6, no. 319, Sept. 28, 1922, pp 
ribes new process for production of steel 
entrifugal and hydraulic methods direct 
I teel 


Foundry 


257-258 


INGS 


Iron. Silicon-Iron Acid-Resisting Castings 
ASOI Metal Industry (Lond vol. 21 
t. 6, 1922, pp. 323-325, 6 figs. Discusses 


d uses of silicon-iron acid-resisting alloys, 
ubstitution of parts made of it for earthen 
al plant, and scope for manufacture 


hem 
1e mi 


ENTRAL STATIONS 
t-Heat. Solar Heat Central 
ad energia solare Carlo Boggia In- 
vol. 36, no. 13, July 15, 1922, pp. 245-246 
method depending on operating turbine 
irom generator heated by sun 
>Uuperpower. The 
Engineer, 


Stations (Centrali 


Electric Power 
3480, 3451 and 


Gennevilliers 
vol. 134 


nos 


MECHANICAL ENGINEERING 



































3482, Sept. 8, 15 and 22, 1922, pp. 242-24 1 f 
270-272, 7 figs. and 204, 4 fig o1 upp. plate 
Full description of station, including particulars of 
Babcock boiler electric plant and equipment 
buildings; et« 
CHIMNEYS 
Calculation. Chimney Calculation chornste 
berechnung H. de Grahl Glaser Annalen, vol 
91, no. 4, Aug. 15, 1922, pp. 54-56 and 
56-62, 3 figs Includes table how omparisor 
of 11 different calculating method Hoffmanr 
calculating method and values obtained 
CHROMIUM STEEL 
Hardness. Variation of Hardness in Chromium Steel 
Hardhetens variation med vir ehand 
hos ett kromst4l H. Rowsing and J 
Jerknontoret Annaler, vol. 107, no. &, 19 
S23 S fig Discusse rece 
Portevin and Chevenard 
COAL 
Patent-Fuel Manufacture. Not tI 
Arthur Ground uel in S« & | j 
no $213, 3214 and 3221, J 2s | t 
22, 1922, pp. 119-1 149-151 a 7 
28 Deals with various bindir " i 
‘ uitable for ag omeration of fit for mar 
facture of briaqu ind « 
electio o i for riquett 
coal and pitcl t. 22:1 ur 
of briquette 
COLD STORAGE 
Freezing Point of Fruits and Vegetables 
Points of Fruit ind Vegeta > ] 
Ice & Refrigeration, vol. ¢ no. 4, Oct 
180-181 Result f investigatior ‘ ted 
determine freezing point 1 
cription of apparatus and 
under which experiment were nduct at 
obtained on apples and potat 
Humidity Control Humid 
torage Vv ar } use NM le \ ' 
rat ‘ no and ; 
pp. 140 and 181-18 
ant as temperatures in hand ind 
products ir 1 stora at 
depend quantity of water vapor 1 i 
1 it i ‘ und relati 
temperature 1 dewpoint effect; r it hu lit 
hygrometrical and conversion t 
COMPRESSED AIR 
Reheating. The Reheati 
( R. Richards and J. N. Vedder 
Ill. Bul., vol. 19. no. 41 (bul. no. 1236 ] e 5, 1922 
88 pp., 22 figs., 12 table . lortah 
to determine thermodynami 
from heat expended in reheating 
of external and internal combustion reheater per 
lorman fe le USING air expat ly under wide 
variety of conditior and perforr 
ame engine operating with stear l 
mixtures of air and steam 
CONDENSERS, STEAM 
Corrosion of Tubes. Brass as Material for nd 
Tubs Messing als Werkstoff fiir Kondensatort ‘ 
\ Schimmel Zeit de Vereine deutscher In 
genieure, vol. 66, no. 36, Sept. 9, 1922, pp. 837-840 
9 figs Discusse kinds of corrosior auise nd 
nature of phenomenon, and preventive measure 
Performance Report of an Investigation of ¢ 
denser Performance in the St. Lou Water Depart 
ment, L. A. Day Am. Water Works Assn. J1., vol 
9, no. 5, Sept. 1922, pp. 696-702, 1 fis Study of 
condensing apparatus with view of increasing va 
on pump 
CONVEYORS 
Assembling by Assembling by Conveyor, Warren 
Ordway Machy N. ¥ vol. 29, no. 2, Oct 


103 
assembly system for 
reducing 


106, 4 figs Recently 
increasing production 
manutacturing costs 


developed 
and 


1922, pp 


Belt 
Coke 


Belt-Conveyor System in Plant of By-Products 
Corp 5. Chicago H. Hilman Smith, Jr 


Belting, vol. 21, no. 3, Sept. 1922, pp. 17-22, 7 figs 
Many large belts used in handling coal and cok« 
some in open, others housed All purchased on 


guaranteed-tonnage basi Service records of belt 
Belt Conveyors in the Coal Mine Anton M 
Oliver Coal Industry, vol. 5, Sept. 1922, pp. 405 


affecting 
pull and 


specificatior 


407, 2 figs Factors 
determination of belt 
Points out that belt 
manutacturer 
Gravity. What It 
Handling, W. T 


carrying capacity 
number of plies 
hould be left to 


Know 


Factory, 


Pays to 
Spive y 


About Material 


vol. 29, no. 4 


Oct. 1922, pp. 395-397, 450, 452 and 454, 6 fig 
Use of gravity roller conveyors 

Workshop, Reailless. Railless Conveyances for 
Work-Shops, Richard Hanchen. Eng. Progr 


vol. 3, no. 10, Oct. 1922, pp. 232-235, 11 fig Ad 
vantages of transport without rails; hand-operated 
conveyances without rails; universal and lifting 
transport barrows; platform lorries; lifting transport 
lorries; portable and dirigible shop cranes; electric 
transport lorries 


COPPER 


Elastic Limits under Stress. Elastic Limits of 
Copper Under Cyclical Stress Variations, H. Gough 
Engineering, vol. 114, no. 2958, Sept. 8, 1922, pp 
291-293, 5 figs Describes author method and 

machine for determining 


fatigue range of stress from 
test on single specimen Summary of report to 
Elasticity and Fatigue Panel of Aeronautical Re 
earch Committec 




















CORROSION 
Firearms. Corrosion Under © Filn witl pecial 
Reference to the Cause and Prevention of the After 
Corrosion of Firearms, Wilbert J. Huff I Bur 
of Mines, Tech. Paper, no. 188, 1922, 26 pp., 5 fig 
Account and results of experiment 
Iron and Steel. The Corrosion of Iron and Steel 
Robert Hadfield Roy. Soc Proc oO 101 
A713, Sept. 1, 1922, pp. 472-486, 2 fis Refer 
to wastage of world iron and steel due to corr 
and describe number of recent experiment irried 
out | author with regard to copper-st It 
hown that small copy ontent ay 0.16 to 0.25 per 
nt beneficial ided condition is that f bare 
metal exposed to nospheric corrosion 
COST ACCOUNTING 
Alignment Charts lhe Graphical Solutio Cost 
ind = Productior Problet Ludwig W 
Ind Man ! 1. 64, me Sept 
1 t ent cl rts t itior f cost and {| 
probl 
Factory Expense Distribution I t t | 
od Applied t ant ndit Robert I 
Ind Manag t 64 I 
155-159 Factor irve , pet a 
COUPLINGS 
Flexible Flexil 
® y " 2 2 f At) 
Where a 
CRANES 
Double De ranes for Ha 
Deset const d 
market ( in Ma I t ) 
“ ire particularly uitable for ccelerat 
dling of goods 
Port-Termina The Port Terminal Crar | I 
Hardir Port & Termina ol. 2. no. & 
I 11-13, 7 fig ) 1 type of k 
ind advantag al port-t 
CUPOLAS 
Air Heaters Heat Utilization ir pola t r 
Heaters (Wirkungswei und Warmeausnut t 
k t W i r H. H W 
| ) ) A | 122, pr 69 
‘ on up a with prel i la air if i 
" wding to re rative t lva 1 
der typ Se o { r ) 
i mnt 19 1099 «me aoy a5 ned ‘ 
? ec} le, 1¥2z2, PI 21 25and {« 
25-527 1 fig Addr« before Asst German 
Foundry mer 
Automatic Charging Progr ynst 
of Automatic (¢ ola toker I ritte 
elbsttAtiger Ku i hick F. I 
( rei , t ‘ 
pp 555, 2 f it« i i 
elevators adapted to p i 
Heat Balance Heat Balance in th il 
temarque ur | ilans thermic | \ 
t J gle Révue de Méta ) 
July 1922, pp. 406-415, 4 fis 
anal flu a t 
of volume or mea res of pre ure 
Schuermann. New Development 
truction, E. Hellmund Ir \ 
Oct. 19, 1922, pp. 991-992 ‘ " cman 
equipment in Germany involve preheatir ast 
ind shortening t e of | Tra 4 i n 
Guesserei, no. 15, 1922 
CUTTING TOOLS 
Stress Determination in An Account yme 
Experiments on the Action of Cutting Too E.G 
Coker and K. (¢ Chakko Instr Mecl I 
Proc vol. 1, no. 3, 1922, pp. 567-592 and lis 
cussion 593-621 25 figs Describe experiments 
made by aid of polarized light to detern 
and stress distribution in cutting too 
CYLINDERS 
Machining. Machining the Stutz D. H. Motor 
Cylinder and Head, Robert Mawson Can. Macl 
vol. 28, no. 14, Oct. 5, 1922, py 7-38, 9 
and fixtures used in part twe ler 
milled at one ttineg piece ea \ and kly 
located by mean of lidins upport and ' i 
dowel 


D 


DIESEL ENGINES 
Double-Acting Two-Cycle New Do e-Acting 


I'wo-Cycle Diesel Engin Mar. Engr. & Naval 
Architect, vol. 45, no. 540, Sept. 1922, pp 61 
365, 5 figs Describes experimental engi: built 
by North British Diesel Engine Work whose 
successful results have encouraged builders to pro 
eed with construction of large unit of 2 ! 
test results 


AN. Di f 
Aug. 1922, pp. 509-510 
type now being bt i 
installed on Hansa freighter 
Hydroelectric Plants, Application to. The Diesel 
Engine, Its Economic Value Compared With That 


German 4-Cycle. The New M 
Mar. Eng., vol. 27, no. 8 
2 figs Four-cycle 
first units to be 





of Other Prime Movers (Les moteurs Diesel Leur 
valeur économique comparée A celle d’autré ma 
chines motrices) Alfred 


Buchi Bul rechnique 


de la Suisse Romande, vol. 48, no 15, 16, 17 and 














20, July 20, Aug. 5, 19 and Sept. 30, 1922, pp. 169 
173, 186-189, 193-197 and 229-2: lt figs. July 
20 Application of Diesel engines in hydroelectric 
plant cost comparison Aug. 5: Comparison of 


Diesel engines and hydraulic power for production 


of alternating current Aug. 9 Diesel engine is 
more economical where spare units can be used; 
hydraulic power is preferable for constant loads 


Sept. 30 Most advantageous proportion in dis 
tribution of energy to be furnished by a system which 
has a Diesel-engine central station; calculation of 
cost of production per kw-hr 

Waste-Heat Utilization. 


Utilization of Exhaust 


Gases. S. Snuyff Motorship, vol. 7, no. 10, Oct 
1922, pp. 770-771, 1 fig Investigates possibilities 
of effective use of Diesel-engine waste heat 

DURALUMIN 

Economical Use. The Economical Use of Duralumin 
as a Substitute for Steel in Compression Air 
Service Information Circular, vol. 4, no. 337, Apr 
1, 1922, 11 pp., 6 figs Report, embodying study of 
weight ratios for common loads, lengths, and fixities 
to enable designer to choose readily between dur 
alumin and steel for lightest weight 


K 


EDUCATION, ENGINEERING 


Future of. The Future of Engineering Education 


Chas. F. Scott Eng. Education, vol. 13, no. 1 
Sept. 1922, pp. 2-9 Points out that it should 
include preparatory and high school and also first 
few years after graduation Lack of intelligent 


understanding among teachers of preparatory schools 
and among parents as to what engineering really is 
Presidential address 


Mining and Metallurgy. Mining 
at Yale University, George J. Young Eng. & 
Min. Jl.-Press, vol. 114, no. 16, Oct. 14, 1922, pp 
682-684, 4 figs. Curricula provide for selection of 
fundamental subjects Method of presentation 
given particular attention Specialization sub 
ordinated to broad study 


and Metallurgy 


Post-War. Engineering Education after the War 
Arthur M. Greene, Jr U. S. Bur. of Education 
Bul., vol. 50, 1922, 27 pp Deals with Students 


Army Training Corps; proposed schedule of studies 
for four engineering courses as proposed by Com 
mittee on Educational and Special Training; scheduk 
of studies submitted by Rensselaer Polytechni 
Inst.; later developments; business administration 
junior college; data from replies and catalogues 


ELECTRIC FURNACES 


Aluminum-Melting. A Simple Electric Crucible 
Furnace for Melting Aluminium, A. Glynne Lobley 
Am. Electrochem. Soc. advance paper, no. 17, for 
meeting Sept. 21-23, 1922, pp. 169-172, 1 fig De 
scribes case in which electricity was applied to melt 
ing and keeping molten of aluminum for die-casting 
small objects 


Closed-Crucible. New Type of French Electric 
Furnace, R. Sylvany Iron Age, vol. 110, no. 12, 
Sept. 21, 1922, pp. 763-764 Describes furnace, 


based on idea of T. Levoz, used during war for pro 
duction of high-speed steel Closed crucible with 
only one opening for charging material and additions 
for pouring finished metal. Girod, Keller and Hewitt 
types compared (Abstract.) Paper before Am 
Foundrymen’s Assn 

Design. 
and 
Collins 
no. 22 
13 figs 
design 

Electrodes. Regulation of Electrodes in Electric 
Arc Furnaces (La regulacién de los eléctrodos en 
los hornos electricos de arco), Jose M. Navarrete 
Anales de la Asociaci6n de Ingenieros del Instituto 
Catélico de Artes e Industrias, vol. 1, no. 1, Jan. 1922, 
pp. 13-19, 7 figs. Necessity of regulating electrodes 
and difficulties attending it. 


Electric Heat, Its Generation, Propagation 

Application to Industrial Processes, E. F 

Am. Electrochem. Soc. advance paper, 

for meeting Sept. 21-23, 1922, pp. 233-260 

Discusses more important laws of furnace 
Overall cost of electric heating 


Heroult. The Heroult Furnace and Its Smelting 
Operation (Der Heroult-Ofen und sein Schmelz- 
betrieb), K. Kerpely. Giesserei-Zeitung, vol. 19, 
nos. 34 and 35, Aug. 29 and Sept. 5, 1922, pp. 487 
491 and 509-513, 10 figs. Deals with electrical 
conditions; lining; electric equipment; electrodes; 


starting fire in furnace; removal of clinker; deoxida- 
tion and desulphurization; hot charge 


High-Temperature. Principles of High Tempera 


ture Furnace Design, E. L. Smalley. Am. Electro- 
chem. Soc., advance paper, no. 10, for meeting 
Sept. 21-23, 1922, pp. 77-88. Discusses attributes 


which electric furnaces should have, judged from 
viewpoints of highest quality of products, lowest cost 
of operation and maintenance, and greatest safety 
in operation at high temperatures. 

Iron Founding. Melt and Anneal Electrically, 
Herbert R. Simonds. Foundry, vol. 50, no. 15, 
Aug. 1, 1922, pp. 609-612 and 621, 8 figs. Steel and 
malleable iron are melted in are furnace and resistance 
type is employed for annealing castings. 

Refractories for. Refractory Materials for Electric 


Furnaces, Alfred B. Searle. Beama, vol. 11, no. 4, 
Oct. 1922, pp. 664-670. Shows what has been 
done as regards refractory materials for electric 


furnaces and in what directions further research may 
usefully be conducted. It is found that newer and, 
as yet, not fully developed refractory materials, 
such as carborundum, fused alumina, zirconium and 
zircon, may in time replace some of those at present 
largely used. 


MECHANICAL ENGINEERING 


Tagliaferri. Tagliaferri Furnaces in the Ansaldo 
Steel Works Les fours Taghiaferri aux acieres 
Ansaldo), Journal du Four Electrique et des In 


dustries Electrochimiques, vol. 31, no. 11, Aug. 1-15, 
1922, pp. 84-85, 1 fig Operation of furnaces Nos 
4 and 5 of capacity of 6 and 10 tons, respectively, 


which have proved entirely satisfactory 


ELECTRIC LOCOMOTIVES 


High-Speed Passenger. North-Eastern Railway 
Electrification Elec. Rev vol. 91, no. 2340, Sept 
29, 1922, pp. 436-437, 2 figs. Details of first high 
speed passenger locomotives for service on British 
trunk-line railway 

Swiss. Electric Locomotives of the Federal Swi 
Railways, Type 1B1-Bi, Constructed at Secheron 
Works (Locomotives électriques des Chemins de fer 


fedéraux suisses, type 1B1-Bi, construites par les 
Ateliers de Sécheron), G.-L. Meyfarth Génie Civil 
vol. 81, no. 7, Aug. 12, 1922, pp. 149-155, 16 figs 
partly on supp. plate. Mechanical and electrical 


equipment of locomotives intended for Gothard line. 


ELECTRIC RAILWAYS 


Switzerland. Electric Traction on the Gottard Lin 
La trazione elettrica sull'intiera linea del Gottardo 
Revista Tecnica della Svizzera Italiana, vol. 11, no. 6 


June 1922, pp. 64-69 Advantages; principal data 
of construction work; hydroelectric plants; substa 
tions; electric locomotives; etc 

ELECTRIC RAILWAYS, TRACK 

Urban. Urban Electric Railway Track I J 
Mellrath Eng. & Contracting, vol. 58, no. 12 


Sept. 20, 1922, pp. 279-281 Principles of construc 
tion Paper presented at City Paving Conference 


Philadelphia 
ELECTRIC WELDING 


Spot, Machine for. Things That Can Be Done in 
High-Speed Welding of Small Parts, E. H Hubert 
Indus. Engr., vol. 80, no. 9, Sept. 1922, pp. 413-415 
5 figs Describes semi-automatic electric spot 
welding machine used, with procedure whereby 
1000 welds an hour are made in plant of E. N 
Garrison Mfg. Co., Bridgeport, Conn 


ELECTRIC WELDING, ARC 


Mild Steel and Gray Castings Experiments with 
Electric Arc Welding of Mild Steel and Gray Cast 
ings (Versuche tiber elektrische Lichtbogen-Schweis 
sung von Flusseisen und Grauguss H. Neese 
Stahl u. Eisen, vol. 42, no. 26, June 29, 1922, pp 
1001-1013, 20 For mild steel, gives experi 
ments to determine most favorable strength of 
current, different methods of welding, welding 
apparatus, influence of composition of welding wire 
and power; for gray castings, experiments on differ 
ence between hot and cold welding 


ELEVATORS 
Cables, Replacing. 


figs 


Replacing Cables on a Two to 


One Traction Elevator Machine, F. A. Annett 
Power, vol. 56, no. 10, Sept. 5, 1922, pp. 372-375 
1l figs Describes method which has been usex 


successfully for number of years in cabling two-to-one 


traction elevators, eliminating much of hard work 
generally attendant with such jobs 

EMPLOYEES’ REPRESENTATION 

Plan. Telling Workers All About Business, George 
Smart Iron Age, vol. 110, no. 15, Oct. 12, 1922 
pp. 917-919, 2 figs Employee representation has 


proved successful in periods of depression and pro 
perity at plant of American Multigraph Co 
EMPLOYEES, TRAINING OF 


Edison School. Results Obtained from the Tech 
nical Courses of the Brooklyn Edison Company 
F. N. Fenninger 


Personnel Administration, vol 

10, no. 3, July 1922, pp. 9-11 History of plan 
attendance in 1921; training and promotion; costs 
versus results 

EMPLOYMENT MANAGEMENT 

Labor Policy. The Function of a Labor Policy 
Ernest C. Gould. Indus. Management, vol. 64 
no. 3, Sept. 1922, pp. 153-154 and 161 Analysis 
and definite statement of aims 

Personnel Planning. Organization Personnel Plan 
ning, B. A. Franklin Indus. Management, vol. 64 
no. 3, Sept. 1922, pp. 181-183 Problem of planning 


and scheduling personnel work 


Psychotechnical Methods. Industrial 
nology (Industrielle Psychotechnik Werkstatts 
technik, vol. 16, no. 18, Sept. 15, 1922. Contains 
following articles: The Kinds of Adaptability Tests 
W. Moede, pp. 521-530, 15 figs. The Executive 
Problem, G. Schlesinger, pp. 530-534 Position 
and Duties of an Executive from His Own Viewpoint, 
B. Herwig, pp. 534-537. Advertising as Educational 


Psychotech 


Medium in Factory, K. A. Tramm, pp. 537-542, 
9 figs. Safety in Industrial Plants, A. Haag, pp 
542-544 Psychotechnology and Advertising, Maria 


Schorn, pp. 544-547, 7 figs. Psychotechnical Work 
and Factory Management, Adolf Friedrich, pp. 547 
551 Physician and Psychotechnology, B. Chajes, 
pp. 551-552, 2 figs Latest Results of Psychotech 
nical Adaptability Tests for Telephone Service, Oskar 
Klutke, pp. 553-555, 3 figs. Application and Results 
of Psychotechnical Methods in the Osram Works, 





Walter Levy and Curt Piorkowski, pp. 555-559 
Switchboard Operator and Switchboards, Rudolf 
Bronner, pp. 560-562, 3 figs. Psychotechnology 


in Radiotelegraphy, Rudolf Blumenthal, pp. 562 
563, 1 fig. Improvement in Typewriter Design 
Based on Psychotechnical Principles, Alfons Schilling, 
pp. 563-568, 7 figs. 

Small Factory. A Small Employment Department 
for a Small Factory. Factory, vol. 29, no. 4, Oct 
1922, pp. 392-394, 2 figs. Describes plan used by 
150-man plant. 


Vou. 44, No. 12 

Testing for Placement. Placement of Operator 
through Tests, Arthur L. Mann Personnel Ad 
ministration, vol. 10, no. 2, June 1922, pp. 11-17 
Describes practice of Kodak Part Works of Eastman 
Kodak Co. in testing young women for placement 
Notes on job analysis, method of measurement, cali 


bration of tests, establishing, 
job classification, et« 


minimum standard 





ENGINEERS 
Licensing. Engineers in Many Field Discu 
Licensing Eng. News-Rec., vol. 89, nos. 12 and 1 
Sept. 21 and Oct. 12, 1922, pp. 470 472 and 616-617 
Ixtracts from letters commenting on editorial di 
cussion of subject published in same journal, July ¢ 
ENGINEHOUSES 
Rectangular Concrete. New En; House ( 
struction on the Southern Pacif Ry. R vol. 7 
no. 13, Sept. 23, 1922, pp. 405-407, 4 f I 
rectangular concrete enginehouse one at Moja 
Cal., and other at Indio, Cal., presenting depar 
from conventional design 
EVAPORATORS 
High- and Low-Pressure. Evaporators in th ta 
tionary Power Plant Power, vol. 56, no. 12 
19, 1922, pp. 449 454, 10 fig Deals with hig! 
pressure and low-pressure ystem desceri 
apparatu ind showing how layout is determined 
by heat balance of particular plant 
, 
I 
FANS 
Design Fan Blower Desis H.F. Ha An 
Heating & Vent. Engr Il, vol. 28, no July 19 
pp. 491-504, 9 fig Describe methods |} wh 
forms and proportions of silentvane fan d ned 
author were determined Design of far ased 
theories of hydrodynami 
FEEDWATER HEATERS 
Testing. Test of a Cochrane Open Feed Wat 
Heater, P. J. Searles Am. Soc. Nav. Engr | 
vol. 34, no. 3, Aug. 1922, pp. 430-437, 2 fig I 
scribes simple method of test which can be used 
any power plant, is easily adaptable to any tyy 
heater, and sufficiently accurate for all practi 


purposes 


FIRE PREVENTION 


Equipment. Fire Protection for Industrial Plat 
Charles L. Hubbard Southern Engr., vol. 37 
Aug. 1922, pp. 46-51, 17 fig Details regarding k 
of apparatus to use for protection as applied t 


building of similar type 

Fireproof Buildings. The Effects of Fire on |} 
proof Buildings, Charles E. Fox West. Soc. Ex 
it vol. 27, no. 9, Sept 1922, pp. 255-262 
discussion 262. 266 Conclusior reached fr 
examination of fire in 16-story Burlington build 





in Chicago, Mar. 15, 1922 

Recommendations. Fire Prev« and =i 
Protection in Relation to the Public Water 
Frank (¢ Jordan An Water Work \ 
vol. 9, no. 5, Sept. 1922, pp. 731-740 and (dise 
740-742. Comparison of conditior im Ar 
and Europe Author recommends eliminatic 
shingle roofs, clean-up program and make 
suggestions for prevention of fire 

FLIGHT 

Soaring. Gliding Experiment it Europe 
Edward P. Warner Aviation, vol. 13, no. 1 
25. 1922 pp 376-380. 17 figs Particular 
craft entered and results achieved at recent Fr 
and German gliding meet 

FLOW OF WATER 

Kutter’s Formula. Flow in Tenn e Ch 
against Hydraulic Formulas, Benjamin | HI 
Eng. News-Rex« vol. 89, no. 15, Oct. 12, 1922 
610-612, 4 figs Study of these and Irraw 
River curves indicate that Ganguillet and Kut 
formula does not allow fully for eect on ( 


and hydraulic radius 


FLUE-GAS ANALYSIS 


Testing Apparatus. Heating-Gas Tester to 1 
mine CQO, Content and Gas Loss [Duplex-M 
(Heizgaspriifer auf CO:Gehalt und Casverl 
K. Miinzer. Warme, vol. 45, no. 31, Aug. 11 
pp 377-379, 9 figs Describes Duplex 


testing apparatus for constant control of flu 
composition. Test restlts with original dia 
drawn from practice 


FOREMEN 

Training. Experiences in Foremen Training 
Calder. Personnel Administration, vol. 10 
June 1922, pp. 3-10. Summary of experi 
Analysis of methods. Outline and results of tra 
program. 


FORGE SHOPS 


Heppenstall Co., Pittsburgh. Works of th: 





penstall Forge and Knife Forging & Heat Trea 
vol. 8, no. 9, Sept. 1922, pp. 388-398, 15 figs ’ 
409, 8 figs.; 410-411, 2 figs.; and 412-413, 2 


First article describes modern forge plant desi: ved 
and equipped to specialize in large and med 
sized forgings. Plan of plant layout shows po 
of equipment in each department, relation of « 


partments and means of routing during manufactur 
Second article, by R. F 


Keifer, 


describes stcam- 




















DeceMBER, 1022 


enerating plant Third article describe 





W“ Ol 
fired forge he ating furnace Fourth article ds 
cribes office labor atoric ind cafeteria see also 
Iron Trade Re vol. 71. no. 1 ept. 28, 1922, pp 
845-851, © fis 


FOUNDRIES 








British \ Modern British Foundry Eng. Produc 
m, vol. 5, no. 103, Sept. 21, 1922, pp. 271-275, 13 
Not ot int and method of Sterling 
letal Ltd., Covert England 
FUELS 
Economy Report on Fuel Economy Colliery 
iardian, vol. 124, no. $220, Sept. 15, 1922, pp. 641 
i2 Fifth report of committee appointed by Brit 
n. for investigation of fuel economy, utilization of 
l, and noke prevention Deals with oil-fuel 
pple cl istry of coal; brown coal and lignite 
nestic heating and cooking appliance team 
and power production moke abatement 
oal Trades Rev., vol. 105, no. 2846 


ilso Iron & ¢ 

15, 1922, pp 
Pacific Coast Problems. Thx 
ific Coast Mech 

2, pp. 655-659 Abrids 
Future Fuse f 


ist) iS] 


Fuel Problems of tl 
vol. 44, no 


ments ol 


10, Oct 
following paper 


ilifornia, C. H. Delat 


ipply 
I’r 


roblem of the P 





i acific (Coast 
lart The Marine Fuel Problem of tl 
Coast, D. Dorward, Ir.; Conservation of tl 
f Pacific Coast, F. H ible 


LVERIZED 


FURNACES 


Doors 











Furna Door H J in la 
1, no. 523, Oct pp. 20-2 
l r at TI and uita ity 
URNACES, BOILER 
Flue-Dust Losses Flue-Dust Losse it Be 
tor rl aschenver te 1 Dampfkesse 
I I kl W arm vo 5 S. 2 
ov Describe ew type « 
" rf tior of flue-dust d pe ‘ 
iid e unfavorable effect of draft 
F ed-Draft I ectiona Boiler with 
Dr ‘ (Gusseiserne Gliederke | t 
! Mor-. Rét Gesundheits-I1 
{ + Tu 22, pp. 37 7 
Vr esa to ful experience 
tw . t of forced-draft grat 
itod rent tv} o tional boiler for 
grade f 
Mechanical Draft Mechanical Draft, A. W. Bint 
r Plant Eng., vol. 26, no. 19, Oct. 1, 1922, pp 
"4 loft It ontrol, relation to heat trar 
i and fheults experienced in specifi 
Moist-Fuel Grates. (Grates for Moist Fuel, Zuce 
I r I Eng., vol. 26, no. 20, Oct. 14 
mo 09 f Practical and theoretical 
atu nvo d design and operatior 
FURNACES ENAMELING 
G Fired \ w Type of Gas-Fired Vitreou 
Furnace H. H. Clark Am. Ceram 
o. 8, Aug. 1922, pp. 478-487, 8 fig 
t type furnace having working chamber 
high and 10 ft. long, heated by 10 
in | brought to working tempera ‘ 
i " our and will turn out from 12 to 
) k an hour 
ter ent Gas-Fired Enameling Furnace 
Mackey Am. Gas Jl., vol. 117, no. 12 
122, pp. 245-249 and 256, 7 fig Cor 
tricity, gas, coal and oil in vitreous enamel 
howing advantages of direct-fired 
ice; figures compiled from production result 
I ng intermittent-type furnace 


FURNACES, HEATING 
Regenerative Pit Pit Rehe 


W.-E. Groume-Gr 


Soaking Pit 


Age 


ating and 


imailo Iron vol 


Oct. 19, 1922, pp. 1013-1014, 4 fis 
waste gas a primary consideration rarely 
! principle governing rational design 
The Flow of Gase in Furnaces Wiley 
her 


LY Ene 


Galvanizing 
no 16 


Kell Am. Mach., 
605-607, 3 figs 
construction of 


and care of 


Claude O 
Oct. 19, 1922, pp 
employed design and 
suggested layout; selection 
nt 


Modern. What Is the Matter with Modern Galvaniz 


\. Singmaster and G. F. Halfacre Min. & 
irgy, no. 190, Oct. 1922, pp. 15-16. Results 
tigation show waste of materials caused by 


ent coating 


GAS ENGINES 
Blast-Furnace. British Blast-Furnace Gas Engines 
r, vol. 56, no. 16, Oct. 17, 1922, pp. 608-609 
Notes on design of large gas onenes: large 
h engines; double-acting engines; ignition sys 
future of gas engine in Great Britain 


tish Blast-Furnace Gas Engines, F 

lor Iron & Coal Trades Rev., vol 
ept. 22, 1922, pp. 422-424, 9 figs. Relation 
gn to reliability and efficiency Main field 
‘Tge gas engines is said to be a connection with 


lohnstone 
105, no 


4 


de 


MECHANICAL ENGINEERING 


engine for blast furnace ind 


therefrom for power productiot 


driving blowing 


utilizing waste gase 


Coke-Oven-Gas-Driven Utilisation of Coke-Over 
(Gas by Large Gas Engine Iror Trad 
Rev vol. 105, no. 2848, Sept. 29, 1922, p. 464, 2 fig 
Details of one of larg t coke-ov i ) rst 


in Germany, installed at Zollvereir 


GAS PRODUCERS 















German New Types of Fixed- and R 
Gas Producer Neue Festrost- und Dr rost t 
euger-Bauartet H Gwosdz Wart j 
no. 31, Aug. 11, 1922, pp. 380-381, 10 f Deta 
of new type designed by Goehtz anc } k 
teel Work Berlin-Schoénebers 
Morgan. The Morgan Gas Producer (La i 
izeifier Morgan I Mouttor r 1 
ol. 75, no. 19, Apr. 1922, pp. 100-11 f t 
itior ind advantage 
Preheated-Air Burning Fuel in Gas Prod 
reheated Air L'utilisation de 
cazorcne i tu ion i 
haud Auguste Ly ‘ 
ce Mine vol. 14, no 922 0 j 
t fig partly on supp ‘ 
fully run by Saint 
or t coal waste 
isl 
a peo for fodern Mechat tok 1 
moval Arrangements for Gas Pr i 
r Those with Long haft er " 
Roste und Aschenaustra " } ( 
¢ inshesondere far solct 
cha te He. ¢ 1 I 
t ur ~ dor t i irra 
GAS TURBINES 
Hepburn-Forbes. (Gas Turbhir ntr 
’ il Ener ‘ “oe we née 
In writer elief, Holzwarth turbit 
1) 1 roposed new H rn-}I 
wt hy . atmos] t ‘ af 
re ha en adopt 
GASOLINE 
Natural Gas as Source. I) nand Oy 
lLow-Pressure Absorption Plant, W. P. D 
\ \ Chenowetl 1 Br ¢ ae 
Paper, no. 263, 1922, 42 py 6 f I> 
nstruction, operating method i 
I tated, and difficultic eT nter 
rf asolir from ricl asing-head nat . 
ibsorptio it low pressure De 
( hing oil field Okla . 
atural 4 
GEAR CUTTING 
Automatic Lathes Ba Principle and 
Automatic Gear-Cutting Latl (Grundsa 
Anwendung der AbwaAlzfraisautomater ( kK. Ber 
Werkstattstechnik, vol. 16, no. 15, Aug. 1, 192 
142-446, 16 fig It has been shown that 
atisfactory results can be obtained wit! 
matic gear cutter on lathe 
Bevel Gears Considerations Affecting ! DD 
d Operation of Bevel-G« ar Machir I. H. Wr 
pds. Lond vol. 21, no. 523, Oct 1922 
15, 7 fig Templet-formed gear teetl 
Cutting Bevel Gears Machy I 2 
nos. 516 and 520, Aug. 17 and Sept i y22. 4 
612-615 and 735-738, 12 fig Aug. 17 Pr pl 
governing operations of generating planer and 
general methods of s« up and adjust Bilgrar 
machine for cutting bevel gear Sept. 14 Settir 
up Gleason bevel-gear generators; time required for 
cutting gears of different sizes and pitcl 
Cutting Large Bevel Gears, Franklin D. lor 
Machy N. ¥ vol. 29, no. 2, Oct. 1922, pp. Il 
22, 15 figs Methods of stocking out and finishir 
bevel gears on single and two-tool planers of fort 
copying or templet type 


GEARS 


Bevel. Spiral 
Machine 


right British 
4 "415 and if 
1922, pp. 460 

Evolutionary 
piraloid, and spiral 
and their various objections and 
disadvantages as against true Archimedean spiral 
bevel May-June Explains mechanism of machine 
for cutting spiral bevel gears of Archimedean spiral 
type July-Aug Mode of operation of Smith & 
Coventry spiral bevel gear planer 


Calculation. Rear-Axle 


Bevel Gears, I. H. W 
Tool Eng vol. 2, nos. 1 
Mar.-Apr., May-June and July-Aug 
$64, 490-495 and 525-528, 23 figs 
forms of Citré 

type bevel gears 


ven double helical 


Gear Calculations by the 

Compressive-Stress Method, Joseph Jandasek. Sox 

Automotive Engrs. JI, vol. 11, no. 4, Oct. 1922, pp 

379, 1 fig Formulas for calculating greatest 
allowable load on pitch line for spur and bevel gears 
investigation of capacity and strength of gears with 
straight and helical teeth; formulas for checking 
pitch and for computing number of teeth when com 
pressive and bending stresses are equal 

Grinding. Gear Tooth Grinding. Machy. (Lond 
vol. 21, no. 523, Oct. 5, 1922, pp. 10-12, 7 
Loading of gear teeth; tooth pressure 
accuracy; types of machines 


Herringbone. Design of Herringbone Gears, N 
Leerberg Am. Mach., vol. 57, no. 16, Oct. 19, 1922 
pp. 597-604, 10 figs Methods of cutting; involute 
and cycloidal tooth forms; determination of strength 
and wear factors; care of gears 

Hot-Rolled. Producing Spur and Bevel Gears with 
Hot-Rolled Teeth Automotive Industries, vol. 47 
no. 13, Sept. 28, 1922, pp. 618-621, 5 figs. Describes 
machines used and methods followed in manufacture 
of hot-rolled gears by Anderson Rolled Gear Co 


379 


figs 
importance of 

















S79 
Cleveland, Ohio Herring ne ty] ar 
" ) varieties made by this pro " | 
ction, vol. 5, no. 102 ept. 14, 19 
fig and Iron Age, vol. 110, 1 1 
1922, pp. 861-863, 6 fig 
Teeth, Strength of trength of Interna r 
year Teeth, Douglas T. Hamilton Mact N.% 
vol. 26, no. 2, Oct. 1922, pp. 109-111 > f | f 
review of improved method for determining str tl 
Factors governing strength; determining initial nt 
of tooth contact; application of Lewis formula 
Tooth-Measuring Machine Machi for Measur 
ing Gear Teeth ey r vol 14 1 
ept. 29, 1922, p. 410, 9 fig part on p. 4 De 
cribes machine for measuring error 
GRAIN ELEVATORS 
Concrete, Reconstruction Cor t Gra | 
itor Rebuilt at Chicago ng News-] » 
SY. no. 12, Sept. 21, 1922, pp. 48 is f I 
tensive repairs to four yi] 1 t 10 000 
Du Northwestert ele ator wrecked by plo nm 
New dust-removal apparat 
GRINDING 
Camshafts. Accurate Camshafts Produced Grind 
t R Harrisot Can. Macl ) So l 
pt. 14, 1922, pp. 20-22 fig Treat n British 
in obtaini a rate rk 
romney and Steel- Mill. ( I i and 
\ } ) 
126 , oO f 7 f of 
d i f dric | ’ 
rrangen t 1 ‘ 1 
ling s od ah ont ‘ 
Small Tools. Grind t I I 
achy Lond " { t.7 
‘ 7 ? 1 | 
HANDLING MATERIALS 
Cagensent —— ife Hand Mat ‘ in 
W ( Wt ’ Ct ‘ 
‘ \ ; 0 no. 9 t 19 , 77_ 270 
N« t il hazard ha ind 
rf tank xplo t Pa r 1 fore 
Nat ifet Cot 
Factories. Hand tl Finished Pro Ir 
tr ’ al ant I Mi tgo ’ } x uf t 
I \ 27. no. 16. Oct. 18 92 pI 79.78 
f Layout of Balt ore ft eT an 
ir Ref Co De with packit k ir 
barrels, handling empty and filled bar , g 
k gar 1 1 d rit ir t " ) tix 
ackage equipment automatic  fillir paper 
artot ote 
Tiering Machines liering Machine I ineering 
1. 114, no. 2959, Sept. 15, 1922, py 21 2 s 
Describe mode of portable ele ator d eloped 
vy Economy engineering Co of Chicago Example 
f use of tier aching 
Unloading —— Elfa Unloading Apy 
ft Féalsche Progre ve no. 10, Oct. 1922 
pp 8-230 ‘ fig Bese ribes desigt nde of 
acti of mechanical appliances designed ut ad 
ng railway trucks by means of jet of | ra ed 
to be directed as required and, « den ng 
ufficient force to fulfill desired air 
HANGARS 
Belleville, Ill The Army Airshiy hed at Bell le 
Ii! Aviation, vo 13, no sept. 25, 1922, pp 
t83-384, 2 fig Huge building now under on 
truction, to be 923 ft. long, 206 ft. wide and 170 f* 
high; represents greatest advance to date in airship 
hed design 
Metal The New Metal Hangars for Airplan at 
Orly, France [Les nouveaux hangars métalliques pour 
avions du Centre d'aviation d'Orly sone F 
Tayssier Génie Civil, vol. 81, no. 9 6 1929 
pp. 189-191, 11 figs. partly on supp. pl Design 
construction and iron framework of the anvar 
for the military aviation center 
HARDNESS 
Testing An Accurate Method of Determining the 


Hardness of Metal with Particular Reference to 


Those of a High Degree of Hardne R. L. Smith and 
G. E. Sandland Instn. Mech. Engrs. Proc., vol. 1 
no. 3, 1922, pp. 623-641, 12 figs By knowing im 


pression given by standard load, it is claimed to be 
possible, by means of a formula, to obtain ball 
hardness figures, which are proportional to load r« 
quired to give standard impression; this ball test 
fails at 5 Brinell or 550 modified ball hard 


about 525 
ness Includes five appendices 


HEALTH 
Physician in Industry. 


at. Indus. Conference 


Industry 
Special Report, no 


The Physician in 
Board 


22, June 1922 98 pp. Symposium of following 
articles: The Physician in Industry, C. C. Burlin 
game The Physician in Industry and His Relation 


Medical 


~awvyer 


to Community Problems, C. E. Ford The 
Department in Industry William A 

Physical Examinations, C. H. Watson. Training for 
First Aid, Loyal Shoudy Industrial Medical 
Records, E. H. Ingram Dental Work in Industry 
Voyle A. Paul. Tuberculosis and Heart Disease 
among Industrial Workers, W. Irving Clark, Jr 








SSO 


Epidemic Diseases Among Industrial Workers, Royal 
S. Copeland. Standardization of End _ Results 
Following Injury, John Moorhead. Relation of 
Physician in Industry to Workmen's Compensation 


Laws, Frank L. Rector Proper Recognition of 
Medical Opinion in C onsiders ation and Settlement of 
Compensation Cases, 3. Fisk Eye Injuries 
from Compensation Standpoint, John A. Jackson 


Back Injuries from Compensation Standpoint, F. E 
Schubmehl Hernia from Compensation Standpoint 
Sidney M. McCurdy. Occupational Diseases from 
Compensation Standpoint, Frank L. Rector Re 
habilitation of Industrially Handicapped, T. Lyle 
Hazlett Part of Industrial Management in an 


Industri..l Medical Program, Magnus W. Alexander 


HELIUM 


Production. Present State 
L’état actuel de la 


of Production of Helium 
fabrication de l'hélion) 





Kirilov Vie Technique et Industrielle, vol. 3 
no. 36, Sept. 1922, pp. 370-371, 1 fig. Describes 
plant and manufacturing processes at Calgary for 


production of 97 


HUMIDITY 


Equilibria of Common Substances. 
Equilibria of Various Common Substances, Robert 
E. Wilson and Tyler Fuwa Jl. Indus. & Eng 
Chem., vol. 14, no. 10, Oct. 1922, pp. 913-918, 13 figs 
Discusses various types of humidity equilibrium 
and gives curves for various substances 
arranged in groups of related materials, as follow 
natural and artificial textile fibers, pulp and paper 
fibers, foodstuffs, absorbents, various forms of carbon 
and inorganic solids 


HYDRAULIC TURBINES 
Axial Thrust. Axial Thrust in 


axiale et Couple moteur dans une 
Annales de |I’Fnergie, vol. 2, no. 4 
33 5 Equations on 


per cent helium, 


Humidity 


curves, 


Turbines (Poussée 


turbine A. Gay 
Tuly-Aug. 1922 
axial thrust of 


pp. 133-135, 3 figs 
Francis turbines 





Draft Tubes Notes on the Draught Tube of a Water 
Turbine, itogoré6 Miyagi Soc Mech Engr 
Tokyo, Japan—J1., vol. 25, no. 74, June 1922, pp. 39 
50, 4 fis Investigation of losses of energ con 
ideration of minimum loss and determination of 
best form of draft tube 

Improvements Improvements in Design of Hy 
draulic Turbine Neuerungen im Wasserturbinen 
bau), H Donath Elektrotechnischer Anzeiger 
vol. 39, nos. 91, 92, 93 and 94 June 8, 10, 13 and 14 
1922, pp. 743-744, 751-752, 759-760 and 769-770 
18 figs Describes recent patented improvements in 


turbines for low head and comparatively low cost 


Kaplan. Kaplan Turbines (Kaplan-Turbinen), Gu 
taf Molinder Teknisk Tidskrift, vol. 52, no. 37 
Sept. 16, 1922, pp. 593-601, 19 figs. Theory of 
Kaplan and Francis Turbines; details of efficiency 
tests made 

Pelton Wheels. Experiments on a Pelton Wheel 
and Needle-Nozzle Gibson Instn. Mech 
ingrs. Proc., vol. 1, no. 3, 1922, pp. 643-661, 8 fig 





that efficiency of well-designed wheel 
even of small power, may be surprisingly 


Tests indicate 
and nozzle 
high 


Problems. The Hydraulic Turbine in Evolution, H 
tirchard Taylor and Lewis F. Moody Mech. Eng 
vol. 44, no. 10, Oct. 1922, pp 640, 10 fig 
New problems created by turbine evolution Analy 
flow in high-speed turbine. Correlation of 


propeller with hydraulic turbine A brids 


633 


Si of 
marine 
ment 


HYDROELECTRIC DEVELOPMENTS 
Chile. Hydro-Electric 


gineering, vol. 114, no. 2958, Sept. 8 
298, 6 figs. partly on p. 300 Details 
truction in Colorado River valley 
of scheme to be developed later 


India. Hydro-Electric Power in 
Arnall I vol. 11, nos. 1 and 2, July and Aug 
1922, pp. 465-473 and 546-553 July: Survey 

iter-power resources, including details of rainfal 

run-off; problems of storage, irrigation and hy- 
works Aug Characteristic scheme 
power and coal; future development 

Manitoba, Canada. Great Falls Development of 
Manitoba Power Co., F. H. Martin. Can. Engr 
vol. 43, no. 11, Sept. 12, 1922, pp. 337-341, 5 figs 

1ate development on Winnipeg River of 168,000 

hp. planned; power house being built for initial 

installation of three 28,000-hp. units; 


operating head 
} ft.; maximum height dam 70 ft.; concrete center 
draft tube 


HYDROELECTRIC PLANTS 


California. Caribou 165,000-Volt Development, J. A 
Koontz Elec. World, vol. 80, no. 13, Sept. 23, 1922 
pp. 648-652, 12 figs. Notes on 15,000-hp. impulse 
eels, high-voltage lines over exceptionally rugged 
country and method of handling work and distribut 
ing material 


En 


297 


Chile 
1922, pp 
of plant under 
which is part 


Development in 


con 


India, Arthur T. 





2 figs 
ol w 
and 
draulic 
water 





come 








First Pit River Power Project Is Completed Eng 
News-Re vol. 89, no. 14, Oct. 5, 1922, pp. 570-571 
3 figs Highest unit in continuous river development 
totals 90,000 hp. 202,000-volt power line 202 miles 
long 


Queenston-Chippawa. Queenston-Chippawa Power 
Development, T. H. Hogg. Engrs. & Eng., vol. 39 
no. 9, Sept. 1922, pp. 310-324, 16 figs. Engineering 
features of development with permanent works 
designed for installation of 550,000 hp. How 
maximum efficiency was secured in use of water 
under 305-ft. head Details of waterway 13 mi. long 
with unique type of intake to prevent ice troubles 
concrete-lined canal section 8 mi. long, hydraulic 
turbines of 55,000 hp. cap., ete : 

The Queenston-Chippawa 
velopment. Elec. Jl., vol. 19, 


Hydro-Electric De- 
1922, pp 


no. 8, Aug. 


MECHANICAL ENGINEERING 


312-328, 27 figs. 


A. Gaby; 


Contains general description, by 
description of 55,000-hp. turbines 


F. H. Rogers; the 45,000-kva. waterwheel generators 
H. U. Hart; switching equipment, L. B. Chubbuck 
Switzerland. Large Modern Hydroelectric Plants in 
Switzerland (I grandi impianti idroelettrici moderni 
in Svizzera), Giovanni Rodio Industria, vol. 36 
nos. 6, 7 and 10, Mar. 31, Apr. 15 and May 31, 1922 
pp. 101-105, 122-125 and 184-186, 25 figs De 
scribes plant at Broc; hydraulic construction feature 


including barrage dam and level 


regulation. 


reservoirs, water 


IGNITION 


Electric. The Principles of Electrical Ignition, W. M 
Thornton Beama, vol. 11, no. 2, Aug. 1922, pp 
524-529, 3 figs Notes on electric ignition by jump 
sparks; oscillating coil sparks; break spark ignitior 

condenser discharge sparks 


Induction Coils and Magnetos Electrical I; 
nition Apparatus for Internal-Combustion Engin 
E. O. Turner Engineering, vol. 114, no. 2960, Sept 
22, 1922, pp. 375-378, 6 figs The induction coil 


examined first, and the n 
as special type of induction coil 


IMPACT TESTING 


agneto is then considered 


Loads on Track Bolts. Some Interesting Tests of 
Impact Loads on Track Bolts Ry. Maintenrar 
Engr., vol. 18, no. 8, Aug. 1922, pp. 279-281, 5 fis 


Describes unique 
stresses induced by 


determine 
and pull of wrench 


method d mt to 
train, engine 


INDUSTRIAL MANAGEMENT 


Charts. Measuring Growth and Shrinkage by Mear 
of Ratio Charts, Bert E. Holmes Indus. Mana 
ment, vol. 64, no. 3, Sept. 1922, pp. 165-168, 3 fig 
Said to be simplest means of graphically illustratin 
rate of increase or decrease in any continuing factor 
of industrial activities, such as production 
inventories, etc Presents table for quickly placings 

rate of change” lines on ratio charts 


] 
Saies 


Charting as an Aid in Stabilizing Profits 


Bivine Indus. Management, vol. 64, nos. 3 and 4 
Sept and =Oct. 1922, pp. 175-179 and 213-21 
Sept Development of graphic service Oct 
Control, establishment and cost of charting organi 
tion 

Cost Analyses Establishing a Rational Basis for 
Industrial Analyse Harrington Emerson. Chen 
& Met. Enzg., vol. 27, no. 13, Sept. 27, 1922, pp. 644 
646 Analysis of costs involved in equipment, per 
sonnel and materials Method illustrated fron 
statistics of U. S. railroads 

Dennison Mfg. Co. The Outstanding Features of 
Dennison Management, H. Feldman Indus. Mar 
agement, vol. 64, nos. 2, 3 and 4, Aug Sept. and 
Oct. 1922, pp. 67-73, 3 figs., 145-150 and 225-230 
+ figs Au Analyzing and anticipating velical 
movements Sept Sales engineering and operation 
Oct Production technique and personnel ad 
ministration 

Inspection. Problems and Importance of Factory 


Tohn P. Meade Monthly Labor R 
July 1922, pp 


Inspection 


vol 15 no 1 13-23 Specific 


problems connected with inspection work Paper 
read before Convention of Governmental Labor 
Officials of United States and Canada 
— Records. Labour Records for Small Factori 
W. Rose Indu Management (Lond for 
aie Eng. & Indus. Management), vol. 8, no. 
Oct. 5, 1922, pp. 181-183, 7 figs Explain vst 
matic method of recording engagements, transfer 
advancements, discharges so as to enable works 
manager or other official to ascertain at all time 
numbers and particulars of employees in each de 


partment 


Paper-Box Factory Description of a Department 
for Making Rough Boxe H. V.S. Tingley ‘6 








Soc. Bul., vol. 7, no. 5, Oct. 1922, pp. 183 12 
figs Workers keep n aterial flowing steadily throug! 
1 hines and piece worker complete jobs in averag« 
of 75 per cent of time allowed Details of manu 


facture of box, routing, floor layout, productior 


control, wage system and cost accounting 
Production Control. Production Control in a Tir 
Manufacturing Plant, W. B. Mendenhall India 
Rubber World, vol. 66, no. 5, Aug. 1, 1922, pp. 729 
732, 4 figs Notes on what has been done in stand 
ardizing and controlling product in one plant Out 


line of system employed 

Production Planning. Effective Production Plan 
ning for the Drop Forge Shop, C. Oliver Wellington 
Forging & Heat Treating, vol. 8, no. 9, Sept. 1922 
pp. 418-420. Describes simple and economical 
system of production planning that controls operation 
not only of hammer units, but of preparatory and 
finishing processes during manufacture 

Purchasing. Aiding Purchasing through Production 
Studies, P. M. Marshall. Management Eng., vol. 3 
no. 4, Oct. 1922, pp. 199-203, 8 figs. How buying is 
influenced by sources and supplies of materials 

The Purchasing Department, G. H. Bernard 

Eng. Production, vol. 5, ne. 104, Sept. 28, 1922, pp 
290-293, 9 figs. Details of system for recording 


essential data. 


Quality Control of Products. Control of Quality 
of Manufactured Goods as Affected by Size of Plant, 


G. S. Radford Management Eng., vol. 3, no. 4, 
Oct. 1922, pp. 193-198, 4 figs. Outlines methods 
according to which large factories can more nearly 


























Vor No. 12 
approximate advantages of smaller ones while still 
retaining favorable opportunities peculiar to strong 
establishments - 

Raw-Material Control. Control of Raw Material 
to Suit Output, Gilbert L. Lacher Iron Age, vol 
110, no. 12, Sept. 21, 1922, pp. 713-716 and 761-762 
9 figs Management problems solved at Woodstock 
Typewriter Co. Close coérdination of purchase 
and production. Shows forms or cards used ir bd 
controlling raw and finished materials and movement 
through processes of manufacture 

Small Factories. Establishing a Small Engineerins 
Works, A. Whitehead Eng. & Indu Management 
vol. 7, nos. 16, 17 and 18, June ind July 
1922, pp. 502-506, 540-542 and and vol. 8 
nos. 1, 2, 3 and 4, July 27, Aug and Sept 
1922, pp. 3-5, 39-41, 75-77 and 121-12 13 f 
Planning of organization; choice of suitable site ar 
layout of building; useful information on htir 
heating and ventilation; drawing office Organi 
tion and system employed in some work 

Stocktaking. Perpetual Stocktaking Svster HW. \ 
Ross Eng. & Indu Management, vol. 8, no 
sept. 21, 1922, pp. 147-148, 2 fi Lhei alue 4 
recording accurate and reliable informat 

Toolroom Organization. The Hra heck Ver 
the Triplicate Slip Svstem. Indus. Management 
vol. 64, no. 4, Oct. 1922, pp. 232-23 How lo 
tools and loss of time may be di hed 

INDUSTRIAL RELATIONS 

Improvements, Suggestions for Industrial R 
tions, Carleton F. Brown. Indus. Manager 

1. 64, no t+, Sept 1922. pr ISS SS u 
principle ais formir nucleus for better understar 
ing between capital and labor, and as foundation f 
development of other policies dictated f tir 
time by circumstance Paper read before Ind 
Relatior \ 

Industrial Democracy New Spirit ¢ Mana 
ment, Williar Baum Iron Trad } ol 
no. 15, Oct. 12. 1922. pp. 996 998 I 
in industry underlying principle of ter vt 
treat worker as intelligent personalit | 
ition is on basis of efficieney and at t f prod 
Mutual-benefit system suces 1 t t 
dress before Soc. Indus. Engr 

INSPECTION 

Methods. Inspection Met! I ! 
Management, vol. 7, no lt nd 18 
July 13, 1922, pp. 509-512 and 577-480 and 
nos. 1, 2 band 5, July 27 
und 21, 1922. pp. 8-12. 42-4 gs 
150-161 > f N t . 
of inspector t f depart t t 
of gear in va 1 ! 
test Note test 

INSULATORS, HEAT 

Bagasse, Lumber An Ir ting J 
JA MASSE . G Robert } 
vol. 27, no. 10, Oct. 1922 ’ i p 
on fabr ition of celotex from 1 if ane 
Its value as insulating materia 

Refractory. Need for More Refra ow Eee 
lator Zobt. D. Pike hoe - 
no. 8, Aug. 1922, pp. 554-563, 4 f Cor 
value of high-temperature therma itor 
numerical example of probl 

ymductin hot gases: tentative 1 catior 
refractory and=sinsul ert ) 
conductometer for mea t ma t 

2-Point. New Heat Inswlatir Mat ( I 
Katz Am. So Heating & Vent. 1 
28, no. 7, Oct. 1922, pp. 733-738, 2 ¢ I> 
development tructure and comp t 
made of ishesto ind = dia iad t 
portrays it effectivense i heat it 
printed from Ashesto June 1022 

INTERNAL-COMBUSTION ENGINES 

Compoun4é What Can W t { 
pound Gas Engin WwW. 

56, no. 15, Oct. 10, 1922. pp Th ‘ i 
hown that intercoolin lurir cot 
ternal-combustion engine will in 
efficiens ind will also increa 

engine by 50 per cent 

Cycles. Cycle of Internal 
Les evcles du moteur a combu 
Lorain Technique Moderne, vol. 14 S 
1922 pp 337-344 18 fig I 
engine diagrams; comparison o 
explosion engines; mixed « le ‘ 

Design The Fundamentals of Internal-¢ 
Engine Design, | H. Pomeroy < to 
Eners. Jl., vol. 11, no. 4, Oct. 1922, py S 
discussion) 354 Factor iffecting pet t il 
four-stroke-cycle engines thermal f ien 
power obtainable from given engin it 





pendent upon compression-ratio, other tl 





equal; engine speed and friction loss« 

favors short-stroke engine. y 
Gaseous Detonation. The Chemical ( 

Gaseous Detonation with Particular R r 

the Internal-Combustion Engine, Thomas M 

and T. A. Boyd ll. Indus. & Eng. Cher 

no. 10, Oct. 1922, pp. 894-898, 1 fig. D i 

bearing of gaseous detonation on operation 

ternal-combustion engines, and progr 1 

controlling it by chemical means 
Rotary, Forces in. Forces in Rotary Motor 

H. White Mech. Eng., vol. 44, no. 10, Oct 

pp. 643-647 and 654 Deals with determinat 

forces in rotary motor caused by reciprocat 

pistons and connecting rods and by rotation of 

as a whole, in which novel methods of calk 

are employed. 
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Vegetable Oils for Using Vegetable Oils in In 
mbustion Engine Note au sujet de l'util 

les huiles végétales dans les moteur 1 comb 
terne Bul. Technique du Bureau Verita 


no. 7, July 1922, pp. 159-161, 5 figs Re 
ts carried out with engines by Gardner 
ut, Ansaldo, and Anglo-Belgian Co 








ternal 
isation 
ustion 
ults of 


Kron 


ee also AIRPLANE ENGINES AUTOM 
ILI ENGINE DIESEI ENGIN] ( 
NGINI OlL ENGINI 
IRON 
Mechanical Properties Mechanical Propert 
mercial Iron, Za Jeffr ind R Ar 
& Met. En vol. 27, no. 14, Oct. 4, 192 
694-697, 1 fig Definitions of various tern ised 
t of testir material and discussion of h 
ul ré ta rounding test affect 
iled 1 ymmon st tural eta 
IRON ALLOYS 
Electrolytic rt I ira ind the Me i 
ert Fused Allo of I t 
it! ind Manganese, Robert I ve 
I 1 Am. I tr i Soc. advar 
eis pt. 21-23, 1922, pp. 2 
LD t paration and 1 ha " 
r c pure a 
yn and " ane v 
i I t out p 
vidit art« and 
narat , 
IRON CASTINGS 
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vit " iw 9 mn ¢ Ant slit of 
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t ‘ crit 
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10 2, 3 
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Ir Cir Wa I 
} ’ ] 
, t and r 
I read before Int. I 
MOTIVES 
teel Parts. Alloy 1 Redu ht 
t Part R. J. Fi R I I 
Oct. 1922, py 7 R 
ade | ‘ ndd ami 
{ Pa 70 
r ) eter 7 I o 
| Mech. |} 0 oO. ¢ 
| s ‘ evere tria arried 
I hool of Harvard Universit 
trat reliability it heavy load ind | I 
Maximum drawbar pull 11,000 Ib 
I vs American British and Americar 
tive D n and Practic« Some Compara 
omments Thereon from Practical Experience 
Dewhurst Inst. Mech. Engrs. Prox vol 
109 - 


<<, PI 545-423 and (discussions) 4 
Author discusses comparative meth 
im regard to structural and detail 


24-511 
ods and 


design 


indicates what in his opinion are best feature 
vo partly opposing systems of locomotive en 
rin 

De 
n Avoidable Waste in Locomotive Operation 


ted by Design, James Partington 


Assn 


MECHANICAL ENGINEERING 


Chinese & An ners if vol ne } r-Ma 
Study of design with 1 rdt 
economy, minimum weight of 


nt, and minimum cost of repair 


construction of cla B4 
rendering ther uitable for e 
fast passenger trait 

Fuel Consumption Effect of 


Fuel Consu 


Ry Fu Assn 
Internal-Combustion ( t I 
1 t th Hydraulic Dr } ie 
vo Oy ' q ept 10 Dt ) 
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LUBRICANTS 

Oiliness. The Measurement of the Property of 
ne Robert 1 Wilson and Danile P. Barnard 
OK Automotive Engrs. Jl vol. 11. me 4 ' 
1922, pp. 143-157, 17 figs Describes variety of 
possible methods of measuring property of oilins 
and of throwing light on mechanism of partial lubri 
cation It is concluded that static-friction te 
with proper refinements is best single measure of 
properties of oiline 


LUBRICATION 


Bearings. Bearing Design and Lubrication, V 


Foot Elec. Jl., vol. 19, no. 9, Sept. 1922 


Villiam 
| f 


NN S na 
t tart nndie 
ant: method t coc 

te [ ature i at 
" ; > d lirt " 
Plant rhe Te " pe 
tior I I r I 
} and 4 t. and Oct 
( 
’ 
er ID 


MACHINE SHOPS 


Standardized Equipment 


MACHINE TOOLS 
Chip Disposal hip D ‘ 


MALLEABLE CASTINGS 
Handling M 
| . 


r 


Standardization 


MANGANESE STEEL 
Castings rlit 


H I 
ia 


METALS 
Behavior in Low Temperature 


kK 


Fatigue 


Grain Size and Diffusion 
i \r i } 


Mechanical Properties 


‘ g 
} , 
and greater 
Polishing Pri é 
H. Divit Machy t \ 
t. and Oct. 1 p. 1 
t G ral p i 
whe ind a " 
‘ d aki 1 
} ' or ‘ 
it | 


polishing wheel 
MILLING 
Locomotive Main Rods. M 


Rods Machy  o vol. 29 
YS-101, 8 figs Results of t 
possiblitic of reducing cost 
milling 
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MOTOR BUSES 


Trolley. The Railless Trolley Bus. Indian 
tries & Power, vol. 19, no. 11, July 1922, pp 


Indus 
405-407 


6 figs Details of bus produced by Assoc. Equipment 
Co., Ltd 
White Coach Body. White's New De Luxe Coach 


Body Follows Foreign Bus 
Vehicle, vol. 27, no. 5, Oct. 1, 


Has enclosed drawing room 


Design. Commercial 
1922, pp. 28-29, 4 figs 
and open forward sec 


tion; seats 24 and carries baggage on roof of enclosed 
section 

MOTORCYCLES 

Audiometers for Detecting Noise. Motor Cycle 
Noises and the Low Audiometer Engineer, vol. 134 


no. 3483, Sept. 29, 1922, pp 
Low audiometer and 
of audiometer records 


Manufacture. An 


335-336, 4 figs De 


scribes gives reproductions of 


American Motor Cycle Factory 


Eng. Production, vol. 5, no. 105, Oct. 5, 1922, pp 
325-331, 19 figs Plant and methods of the Hendee 
Mfg. Co., Springfield, Mass 

MOTOR TRUCKS 

Weight Reductions. Notes on Motor Trucks 
Cornelius T yers. Soc. Automotive Engrs. Jl 
vol. 11, no r Oct. 1922, pp. 333-341 and (dis 
cussion) 341-345, 12 figs. Author outlines reasons 
why weight reductions are very difficult to effect, as 
well as possibilities of standardizing axle details 
Use of aluminum to effect weight reduction and 
various advantages claimed for metal wheels are 
commented upon Account of series of tests con 


ducted by large coal company to determine relative 


merits of wood and metal wheels on its trucks Dis 
cusses question of unsprung weight 

NICKEL ALLOYS 

Non-Ferrous. The Influence of Carbon in Non 
Ferrous Nickel Alloys Metal Industry Lond 
vol. 21, no. 9, Sept. 1, 1922, p. 195, 2 figs. Points 


out importance of using only nickel that is as nearly 
carbon-free as commercial nickel can be Nickel 
made by Mond process is said to comply most closely 


with this condition 

Properties. Nickel and Its Alloys, Paul D. Merica 
Am. Mach., vol. 57, nos. 11, 12 and 13, Sept. 14, 21 
and 28, 1922, pp. 397-399, 3 figs.; 450-452, 4 figs., 


and 484-487, 2 figs 
of malleable nickel; 


Sept. 14: Commercial uses 
how various percentages of 
nickel affect steel; production of copper-nickel alloys 
Sept. 21 Properties and uses of nickel-silver and 
monel metal; how monel metal should be melted, cast 
and forged. Sept. 28: Special tools for cutting 
monel metal; how it should be worked and finished; 
alloys for electrical and heat-resisting uses 


NON-FERROUS METALS 


Superheated Steam Effect on. The Effect of 


Superheated Steam on Non-Ferrous Metals Used 
in Locomotives, Henry Fowler. Inst Metals 
advance paper for meeting Sept. 20-22, 1922, 4 pp., 
2 figs Experience and practice with regard to 
chief parts subjected to superheated steam in case of 
superheated locomotives on Midland Ry. Photo 
micrographs See also Engineering, vol 114 
no. 2960, Sept. 22, 1922, p. 374-2 figs 


O 


OIL ENGINES 


Airless-Injection. Hesselman 
Small and Large Oil Engines 
Motorship, vol. 7, no. 10, Oct 
7 Details of method 


—_ ss-Injection for 

Edvin Lundgren 
1922, pp. 766 and 769, 
7 figs devised by K. J. E 
Hesselman on 65-hp. engine. 


Production of Workboat Oil-Engines in the East 
Motorship, vol. 7, no. 10, Oct. 1922, pp. 764-765, 
7 figs Details of new Wolverine airless-injection 


four-cycle marine engine. 
Manufacture. An 


American Oil Engine 
Eng. Production, 


vol. 5, no. 103, Sept. 21, 


Works 
1922, pp 


277-282, 18 figs Equipme nt -_ methods of Buffalo 
Gasoline Motor Co., Buffalo, | 

Solid-Injection. A Swedish Solid Injection Oil 
Engine Engineer, vol. 134, no. 3482, Sept. 22, 
1922, pp. 290-292, 11 figs. Describes Hesselman 
engine, special features of which are fuel pump which 


receives fuel from separate feed pump connected to 
effective filter; governing and _ fuel-distributing 
mechanism, intimately combined with fuel pump; 
fuel piping; and fuel-injection valve. Translated 
from article in Swedish publication, by E. Hubendick 
Suriace-Ignition. Oil Engines. Southern 
vol. 36, no. 6, Feb. 1922, pp. 50—54, 10 figs 
ignition type; classification and field of 
principle, construction and operation. 
through courtesy of Vacuum Oil Co. 


OIL FUEL 
Burners. 


Engr., 
Surface- 
service; 
Presented 


A New Fuel Oil Burner, Arthur Grounds: 


Oil Eng & Finance, vol. 2, no. 35, Sept. 9, 1922, 
pp. 284-285, 3 figs. Describes Meldrum burner 


for which low steam consumption is claimed. Is 
modification of steam slot type of burner. 
Installation, Singer Building. Fuel Oil 


Shows 
Big Saving in Singer Building, Norman 


King. 


MECHANICAL ENGINEERING 


Power, vol. 56, no. 10, Sept. 5, 1922, pp. 348-352 
6 figs. Two years’ operation has shown 34-per cent 
Saving over coal and installation paid for itself in 
21 months Details of construction necessary to 
meet Building and Fire Departments’ regulations 

OILS 

Viscosity. Notes on Determination of Absolute 
Viscosity of Petroleum Oils, W. H. Fulweiler and 
C. W. Jordan Jl. Indus. & Eng. Chem., vol. 14 
no. 8, Aug. 1922, pp. 723-72 Results of examin 


ation of samples of petroleum, animal, and vegetable 


oils Paper read before Am. Chem. Soc 

The Change in Viscosity of Oils with the Temper- 
ature, Winslow H. Herschel Il. Indus. & Eng 
Chem., vol. 14, no. 8, Aug. 1922, pp. 715-723, 12 
figs Author claims there is no satisfactory theoreti 


cal equation for change of viscosity with temperature 
Discusses methods of calculation in use I 
read before Am. Chem. Soc 


OXY-ACETYLENE CUTTING 


Mechanical Control of Torch. Mechanical Control 
of Oxy-Acetylene Torch, Fred J. Meurer Can 
Machy., vol. 27, no. 26, and vol. 28, no. 2, June 29 
and July 13, 1922, pp. 27-28 and 28-29, 12 fig 
Cutting metal by this process approaches very clo ely 
maximum theoretical efficiency; obtaining any 
desired shape by means of templates; application of 


*aper 


radiograph 

OXY-ACETYLENE WELDING 

Cast Iron. Principles of Oxy-acetylene Fusion Wel 
ing, Alfred S. Kinsey Ry. Mech. Engr., vol. 96 
no. 10, Oct. 1922, pp. 595-597, 2 figs Welding 
cast iron 


Railway Repairs. Application of the Welding Torch 
to Railroad Repairs Am. Mach., vol. 57, no. 12 
Sept. 21, 1922, pp. 444-448, 17 figs It is claimed 
that welding torch reduces cost of repairs 
tives need not be dismounted of many 
parts possible 


locomo 


small 


salvage 


P 


PATTERNMAKING 

Methods. Firm Demands Pattern Accuracy, H. |} 
Diller. Foundry, vol. 50, no. 18, Sept. 15, 1922, pp 
743-747, 14 figs. partly on p. 742. Methods, from 


standpoint of accuracy of workmanship, of Dayton 
Eng. Laboratories Co., Dayton, O., which manu 
factures automobile starting and lighting set 
PISTON RINGS 
Iron Melting for. Melts Iron for Piston Rings 


B. H. Arnold. Foundry, vol. 50, no. 18, Sept. 15 
1922, pp. 748-751, 6 figs. Oil-fired furnace equipped 
with pyrometers produces satisfactory metal 


oxidation causes hard iron in rings as 
carbon contents in original charge 


PISTONS 


Gas-Engine. Machining Gas Engine 
Freeman 


Am. Mach 


also does low 


Pistons, A. W 
vol. 57, no. 15, Oct. 12, 1922 
pp. 577-578, 7 figs. Rough turning in automatic 
machine; trouble due to expansion chuck overcome 
by chuck of special design; special grinding mandrel 


Light-Metal. Light Metal Piston Competition 
Practical Engr., vol. 66, no. 1857, Sept. 28, 1922, p 
201 16 aluminum and magnesium alloys in form 


of 32 light-metal pistons were examined in competi 
tion promoted by German Government Dept. of 
Aircraft and Automobiles. Compared with iron 
light metals have great heat conductivity 


PLANERS 


Drives. 
(Lond.), 


Planer Drives, Albert Clegg 
vol. 20, no. 522, Sept. 28, 1922, pp 


Machy. 


777-782, 


4 figs Characteristics of various types, including, 
ordinary belt-driven planers, clutch and shifting 
belt planers, direct-coupled reversing-motor, mag 


netic-clutch 


drive 


PLATES 


Circular, Strength of. ©n the Strength of a Circular 
Plate the Thickness of which is not Uniform, Keiichi 
Aichi. Soc. Mech. Engrs. Tokyo, Japan—Jl., vol 
25, no. 74, June 1922, pp. 61-71, 4 figs Discusses 
strength of circular plate whose thickness is function 
of distance from its center 

Deflection. The Deflection of Continuous Plates and 
Rectangular Plates with Free Edges Biegung 
durchlaufender Platten und rechteckiger Platten 
mit freien Rindern), A. Nadai. Zeit. des Vereines 
deutscher Ingeneiure, vol. 66, no. 36, Sept. 9, 1922, 
pp. 848-849, 3 figs Deals with girderless ceilings 
supported by columns in a rectangularly arranged 
trellis work of points. Discusses deformation and 
stress of such continuous plates and state of bending 
in separate points on edge of unsupported rectangu 
lar plates 

PNEUMATIC TOOLS 

Air-Cleaning Apparatus 
and Cleaning Apparatus. 
no. 520, Sept. 14, 1922, p 
apparatus, comprising belt-driven compressor, air 
cooler, oil separator and air receiver for purpose 
of removing oil and moisture and also solid particles 
with which free-air supply is usually impregnated. 


POWER PLANTS 


Equipment. Distinctive 
Equipment, J. Blakey. 


Newton (Derby) planer, and hydraulic 


for. Air Compressing 
Machy. (Lond.). vol. 20, 


739, 2 figs. Describes 


European Power Plant 
Power Plant Eng., vol 


VoL. 44, No. 12 
26, no. 19, Oct. 1, 1922, pp. 959-961, 5 figs De 
scribes the Gaillet continuous water purifier; use of 
corrugated piping Ruths steam accumulator; 
Paradox boiler-tube cleaner 
Harvard Medical School. Power Plant of the Har 
vard Medical School, Boston, Mas Charles I 
Hubbard Power, vol. 56, no. 13, Sept. 26, 1922 


pp. 482-486, 5 figs Details of plant supplying light 
heat and other services to group of 35 buildings hav 
ing total space of 13,000,000 cu. ft Equipment 
includes eight 3000-sq. ft. Stirling boilers, four of 


which are oil-burning, 3 d. « 


| units with total capacity 
of 725 kw. and several 


auxiliaries 


Industrial. Power Plant of the Duratex Company 
las Many Interesting Features Power, vol. 5t 
no. 10, Sept. 5, 1922, pp. 358-362, 7 figs. Plant of 
625-kva. has one boiler of 3330 sq. ft. of heating 
surface and one turbo-generator Boiler is operated 
up to 350 per cent of normal rating, is fired by auto 
matic stoker and coal is weighed in weighing larry 





Somersworth, N. H. Power Plant of the Great Fall 
Manufacturing Co., D. D. Eames Southern Engr 
vol. 37, no. 6, Aug. 1922, pp. 39-42, 4 figs Turbine 
units replace reciprocating engines; new boiler plant 
electrical energy obtained from three sources, two 
steam turbines, a hydroelectric plant and water 
wheels at mill; boiler capacity 3,000 hp. and can | 
increased to 5,000; turbine capacity 4,500 kw. and 
can be increased to 10,000 

Sugar Refinery. The Power Plant in a Modern Sugar 
Refinery, Roger B Stevens Power, vol. 56, no 
Sept. 19, 1922, pp. 440-445, 4 fig Details of plant 
using Corliss engines as prime mover Advantage 
and disadvantages of alternating and direct current 
Conditions influencing selection of prime mover 

Turbine-Driven. New Turbine Plant, Massachusett 
Cotton Mills, Lindale, Ga., Robert W. Van Ta 
Southern Engr., vol. 37, no. 5, July 1922, pp. 35 41 
% figs Description of most modern turbine power 
plants in southern states which supplies power 
modernly equipped cotton mill. Tabulated data 
equipment giving size, capacity, use and manufa 
turer 

POWER TRANSMISSION 

Mechanical. Mechanical Transmission of Power 
Forrest E. Cardullo and Franklin D. Jones Mact 
N. ¥ sa 29, no. 2, Oct. 1922, pp. 85-89, 4 fis 
Design and installation of shafting and belt and cha 
transmission 

PRESSES 

Hydraulic. Hydraulic Presses, Their Calculation at 
Construction Prensas hidraéulicas u_ calculo 
construccion Julian Pastor Anales de la Aso 
cién de Ingenieros del Instituto Catdélico de Arte 
Industrias, vol. 1, no. 2, 1922, pp. 141-145, 5 
Construction at least cost consistent with great 


efficiency 


PULVERIZED COAL 


Boiler Firing. Pulverized Coal 
au charbon pulvéris¢ Sigma 
no. 35, Aug. 31, 1922, pp 
scribes the turbo-pulverizer, its 
power consumed by dry 

Pneumatic Conveying 
of Dust by Means of Beforderung 
formiger Brennstoffe durch Gasleitungen), Witt 
Férdertechnik u. Frachtverkehr, vol. 15, no 
Sept. 15, 1922, pp. 247-248, 8 figs Proposes tra 
portation of semi-coke after grinding in gas line 
separating coal dust and gas on arrival at lb 
house 

Utilization. The Utilization of Pulverized Coa 
Thomas Dovey and George N. Calkins. Can. Ir 
Min. & Metallurgy Monthly Bul., no. 125, Sept. 19 
pp. 992-1001 Central distributing sy 
burning equipment convertible to burning of 
dered coal; principles of use; economies effect 
present status of industry 


PUMPING 


Solid-Material Transportation by. Transportat 
of Solid Material by Pumping, Victor J. Milkow 
Cement, Mill & Quarry, vol. 21, no. 6, Sept. 20 
pp. 23-26, 8 figs. Water supply in proportior 
amount of solids to be moved; dewatering mat 
at destination; cheap and ample fuel supply a re 
site 


PUMPS 
Calculation. A 


Firing (Le Chauff 
Métallurgie, vo 

1270, 2 fig I 
advantages 
and wet coal in pulver 


1277 





izi 
Conveying Fuel in the For 
t 


(sas ‘ 


tem 


Calculation System for Pu 


Terrell Croft Coal Industry, vol. 5, nos. 8 a 
Aug. and Sept. 1921, pp. 350-353 and 399 
16 figs Aug Suction lifts said to be po 


under practical conditions. Study of pump h« 
Formulas for determining total friction, velocity 
measured heads. Sept Friction of water 
wrought-iron, steel, and cast-iron pipe; frict i 
resistances in fittings and valves 


PUMPS, CENTRIFUGAL 


Curves. Centrifugal Pumps, E. T. Keenan. ¢ 
ern Engr., vol. 37, no. 6, Aug. 1922, pp. 55-56 
Characteristic curves of various types 

Mechanics. Mechanics of Centrifugal Pumps, |! 
Keenan. Southern Engr., vol. 38, no. 2, Oct 2 
pp. 52-55, 3 figs Elementary mechanics. princi} y 
laws of motion. 

Piston vs. Piston and Centrifugal Pumps ‘|! 
benpumpe und Kreiselpumpe als Wasserhaltu 
maschine), A. >». Médssner. Férdertechnik i 
Frachtverkehr, vol. 15, nos 18 and 19, Sept. 1 and 
15, 1922, pp. 235-242 and 254-257, 8 figs. Histor 
development; hectale drive; efficic ney of quadri 
action piston and centrifugal pumps of same capac''y, 
superiority of electrically driven centrifugal pu 
comparative tables of efficiency of plunger nd 


centrifugal pumps 
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RAILWAY ELECTRIFICATION 
France Work 


Electrification ind Project of the 





Railway Travaux et projets d'électrification 
i Compagnie de chemins de fer du Midi 
taine Annales des Ponts et Chaussé« vol. 1 
May-June 1922, pp. 277-295, 3 fig Hydro 
power production in Pyrenee equipment of 
tat program of electrification; change 
le-phase to continuous current to eliminat 
th low-tension line 

South Africa Electrification of the Glencoe-Marit 
I ctior South Afric in (,overnment R utlw ay 
H. Merz R Gaz vol. 37, no. 11, Sept 

22, | 52-4 General system of electr 
otive permanent-way equipr t 

it trar 1 te) lit power tatior 
ict Frot frican Railwa & Hart I 


RAILWAY MOTOR CARS 








Steam-Propelled team-Propelled Unit Rail 
ur R A we 1. 73, no. 16, Oct. 14, 19 
i] I t 1 power plant t 
‘ and l er characterize i 
, , ar 
i rat the Unit Railway Stea 
I 1] ‘ 71 14 pt. 30, 192 PI 
Compact power plant usi 
" at SOO-Ib. J t 
Types I’r ed Car n tean Railwa 
} Mar W i 206, Oct. 1922, py 
I i I f-propelled car | 
I ‘ ! t at Can. Nat. Exhibitio 
" att car tean ir, and 
i ur Result with elf 
i l d at Diesel-electr 
RAILWAY OPERATION 
Express-Train Service European Expre Train 
Ry. Gaz., vol. 37 13, Sept. 29, 1922 
2 and 400 Deta 1 analysis of post-war 
f exy trait rvices i aid to 
(Great Britain occupic first position in 
ind con 
Train Control Automatic Train Control, Frank J 
ranklin Inst } 1 194 ’ >, Alu 
l¢ 11 f Not t irly failur 
at pre ha t heen mad 
it the i t ittent me 











ad " x et d 
t Regan  « I Pivetea 
le It ricité, vol. 12, no. 6, A 
’ | s re Detai cription of 
hich has be tested « e between Par 
Ra lir of ymme of It Hazard 
kerrett Compressed Air Ma vol 
t. 1922, pp. 273-278, 15 fig Develoy 
t at train control, and descriptior 
, ten 
Magnet at Throttle, Char M 
\ vol. 127 < 1. Oct 1922, ft 
New type of aut itic train control, a 
tromagnets buried in roadway 
Ira ontrol ten f th Great Indiar 
Railway Ry. Gaz ol 7, no. 12 
Ne H5 fis Eight control 
yperation over 1153 mi. of 
tes o ipal books and forms utilized 
vith control working traffic re 
ystem of Automatic Tra Control 
Ry. Rev vol. 71, no. 12, Sept. It 
71-374 and (discussior 74-375, 6 fig 
tem developed by Union Switch & 
omply with requirements of road con 


paper read before Ry. Club in Pitt 


RAILWAY SIGNALING 


A 1ting-Current, Power Lines. (Overload Pro 
rf C. Signal Power Line Harry M. Jacob 

al Engr., vol. 15. no. 9 Sept. 1922, pp. 345 

f Purpose of overload device tran 

d ubstation protection high-voltage 


Method of Locating 


Automatic Block A Scientific 
ati Railroad of Heavy 


Block Signals for a 


Robert C. Johnson Am. Ry. Assn., Signal 
Prox June 14-16, 1922, pp. A341-A369 
ee also Ry. Signal Eng., vol. 15, nos. 9 
ept. and Oct. 1922, pp. 350-353 and 394 


‘ 


ck System Controlled Manual Block in Hauen 


Tunnel, T. S. Lascelles Ry. Signal Engr 
», no. 9, Sept. 1922, pp. 337-340, 8 figs De 
installation involving wheel-counting prin 


instead of track circuit, combined with Siemens 


ystem, in Hauenstein Base Tunnel, Switzer 
opened in 1916 
\. &. Statistics and Tables in Signaling Ry- 
al Engr., vol. 15, no. 9 Sept. 1922, pp. 354-357 


Annual report compiled by Bur. of Safety 
nterstate Commerce Commission pertaining to 
K Signals in service and percentage of all roads 
ipped with this system 


Electric Meters. 


Theory and Use of Electrical 

struments, L. F. Vieillard. Ry. Signal Engr., 

#. to, no. 10, Oct. 1922, pp. 390-393, 7 figs Prac 

: al explanation of construction and connections of 
‘eters used in signaling 


Interlocking. New Electric Interlocking on the D. 


MECHANICAL ENGINEERING 





& H., W.G. Burn Ry. Signal Engr., vol. 15, no. 8 
Aug. 1922, pp. 304-306, 10 fig Rear hon i 
concrete trunking and independent power plant ar 
unusual feature 
Single-Track Single Track Signalir tr 
F. Raynar Wilsor R 4 ig? Ki 
Oct. 1922, pp. 379-382, 6 fis Operation of tr 
by ignal indication considered a af i toker 
vatem 
Track Circuits Direct Current Tra 
W. J. Thorrowgood Am. Ry. A 
Proc., June 14-16, 1922, pp. A336-A340, 2 ta 
pp. plat Discussion of factor ' 
tandard i wr track t 
I ( rrack t \ ! I 
kist k Ry il I 
1” pI » +7 ID 
‘ ‘ ela to a 
when cut tions are elit " 
Train Order Indications. ‘T: 
Indicatior A. R. Fugina k 
k i without 
RAILWAYS 
Japan The Japa e Railwa ul I ( rat 
Problen H. K mith R Re r 1 12 
pt. 16, 1922. py 65-2690 { | tor 
iracterist ind chara 
toward electrification 
Mexican. Mexican Ra " Pr i 
Busine Charles W. Fo I 
1S and 19, May 6 and 1 l and 
1119-1121 12 fig Road 
claimed to be 1 spl d « " 
rolling tock a handicay I 
nderway Labor « d I 
United States and England ar k ompar 
English and 1 Railroad k I 7 
ne Oct. 7, 1922, pp. 495-4 
ra vad n United ind tft ( 
tair Find progr " 
and | \ English carrier mak 
as here From Phila. Public 


RAPID TRANSIT 















Chicago Chicago Transportation Experience | 
Ry. Jl., vol. 60, no. 13, Sept. 23, 192% 
I ] A art cle 4 irr i i 4 
\ ur Chicago pp 410-4 oe I 
with tl Labor Pre er Brit ‘<a 
127 How Car De Has I i ( 
Rapid Transit Line H. A ! | 7-4 
if Maintaining Cl igo “'l t ( M 
Anderson, pp. 430-431 Signa Ira é Ct 
cago El ated Railroad 7. W } } 
How I Track Bu to Har 1 ( Ca i 
Year, H. P. Sava p. 432, 1 f tv I i 
Wil ton I I p.4 134 H t and \ 
ne Chicago Street Car Charl ( rdor pt | 
30 7 fig Developing Cl as treet Car 
Wray T. Thorn, 1 444 Ext 
with Chicago Track H j ; 
152, 10 fig Devel t of Unified 1 r Suy 
and Distribution § in Cl Ra I 
Rice, pp. 455-461 ig Requirements Imy I 
i Designing North Shore Passenger Car H 
Otis, pp. 470-472, 6 fig Using Direct per 
rrolley in High-Speed Train Servi« ord H 
ton, pp. 473-476, 9 fig Chicago’s Traffic Pr 
R. F. Kelker, Jr., pp. 481-484, 10 fig 
Chicago Transportation Experience Ele R 
1., vol. 60, no. 14, Sept. 30, 1922 Contains foll 
ing article Developing C hicage Street Car 
Wray T. Thorn, pp. 499-505, 14 fis Heating and 
Ventilating Chicago Street Car Char Gordor 
pp. 505-509, 12 figs How Stores Are Accounted far 
on Chicago Elevated Railroads, E. E. Kretschmer 
pp 510-514. @B fig Automatic Door Contr« on 
Latest Chicago Safety Car pp. 514 lf f 
REFRACTORIES 
Compressive Strength. Volume Constar and 
Compressive Strength of Refracto Lining of Boiler 
ind = Furnace Raumbestindigkeit und Druck 
festigkeit der feuerfesten Auskleidung v Dampt 
kessel- und Feuerungsanlagetr W. Ritter Feuer 
ungstechnik, vol. 10, no. 23, Sept. 1, 1922, pp. 259 
261 Methods and results of test See al W Arme 
u. Kalte-Technik, vol. 24, no. 16, Au ] 1922, pp 
185-187 
Foundry Foundry Refractorie H Winterton 
Foundry Trade J1., vol. 26, no. 318, Sept. 21, 1922 
pp 236-238 Notes on iliceou refractorie 
question of sands; coal dust; defects caused by lime 
in sand; grist; blackings; graphitic facing 


REFRIGERANTS 
Sulphurous Anhydride. New System of Manufactur 
ing Liquid Sulphurous Anhydride (Nuovo sistema di 


fabbricazione della anidride solforosa liquida nelle 


regioni sud-americane H. J. Paoli Giornale di 
Chimica Industriale ed Applicata, vol. 4, no. 8 
Aug. 1922, pp. 349-352, 3 figs Methods used by 


Sulfurica Co. in Argentina 


REFRIGERATING MACHINES 
Air 
comme agent frigorifique) 
Universelle des Mines, vol. 14, no. 3, Aug. 1, 1922 
pp. 165-200, 16 figs Describes new cold-air re 
frigerating machine which frem tests proves to be as 
economical as an ammonia machine. See also Nature 
(Paris), no. 2529, Sept. 23, 1922, pp. 203-208, 7 figs., 
Ethyl-Chloride. Ethyl Chloride Refrigeration 
Charles H. Herter Refrig. World, vol. 57, no. 9, 
Sept. 1922, pp. 13-16 and 32, 3 figs. Theoretical 
heat balance of ethyl chloride refrigerating machines; 


operation of plant 


Air as Refrigerating Agent (Sur l'emploi de lair 


Maurice Leblanc Révue 


results o actual t t } p 
machine 
ROLLING MILLS 
Electrically Driven I 
‘ 62 2 f Dea } j 
I t Re { " 
\ t Sheffield (1 t ‘ 
t i 1 Had | I 
l t t I I k 
Processes rt M 
t t \\ iit r i » | T I i 


Strip and Hoop 


I il Tra } 
122, 1 i 118 i 
and t 
ts t t 
\ old R | 
' . - - Vh 
I h ta | i ‘ ] 
tand usual 1 t ‘ " " 
‘ auld Deta 
of Wallingford Steel Ce ( 


Universal Plate Ur t M coe | 
e Ree . on . 
































Work ‘ Dorma I 
Limited Ir Coal Tr I 
S4t pt. 1 p. 37 78, 14 
I cT t 
rtical re I ‘ i 
ipa ‘ r al ff j 
to lli wide 
RUBBER 
Stress-Strain Tests. Elect: Record k t 
tre train Data, ¢ |. Burk India R ber 
W orld ‘ 67, no. 1, Oct. 1 22, pp. 24 fig 
How chart ire made t hat al ar trical 
feature i apparatu Making test re 
‘ 
S 
SAFETY 
Codes Preparatior ) ifet vl 
\uspice of the America kngir 
ommitte Mortor ( I ] 
Rey vol. 1 1 pt ve PI Ss 
hown that Amer it t 
mittee with codéperat i ( 
Committes furnish< ma 
afety codes in manner 
ideration of vi ‘ 
concerned witl ifety 
SAND, MOLDING 
Grain and Bond An Is tigat 
fluencing the Grain and | 
C. W. H. Holt I Ira 
Sand 320. s 9 and , 
and 2790-282 Ir k 
‘ yw te estimat jua i 
ert of and to 
1 ands ar 1 
Sands, C. W. H. He 
ny Oct ¢ 922, 1 ‘4 146, ¢ 
k no i I d 
in molding and \ i 
Iron & Steel Inst 
Properties and Use. Some Not on M 
Sands, J. H. Watson. Foundry Tra 
o. 317, Sept. 14 022, pp 1-21¢ I 
post-war experience use and abu of ‘ na 
origin of and and typical comy t ! 
propertic refractorine t i l 
of bond, grain size 
Screen Tests Analyze and reen ‘J 1 
Schwartz Foundry, vol. 50, no. 18 ept 
pp. 752-756, 7 f ithematica 
indicate effect of gr f differs 
on perviousne r and ] 
conclu 1 Paper before A I 
\ i 
Testing The Testing of Mouldins and Er t J 
Davis Metal Industry (Lond ve 21, no and 
11, Sept. 8 and 15, 1922, pp. 219-221 and 24 17 
6 fig Describe how laboratory test 
carried out Note on chemical, 1 hat ind 
mineral analysi bonding trengtl t har al 
trength of sand mold and core therma 
tivity, permeability, porosity and n 
amination 
SCREW THREADS 
Milling. The Milling of Screws and Other len 
in the Theory of Screw-Threads, H. H tt 
Instn. Mech. Engrs. Proc., vol. 1, no l > pr 
515-528 and (discussion) 529-562, 19 fis Account 


of problems of interest to manufacturer and metrolo 


gist 


Normal Thickness of Worm-Gear. The Normal 


Thickness of a Worm Thread, E. A. Limming 
Machy. (Lond vol. 20, no. 519, Sept. 7, 1922, pp 
707-708, 1 fig Geometrical consideration involved 
in finding true normal thickness 

Tolerances. Interchangeable Threaded Work. En 


gineering, vol. 114, nos. 2959 and 2960, Sept. 15 and 
22, 1922, pp. 320-321 and 352-354, 12 figs Brief 
survey of practical and theoretical requirements of 
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screw threads and consideration of problms of 
tolerances. Presents tables of effective diameter 
tolerances recommended by Alfred Herbert, Ltd., 
for all screw threads to English measurements having 


thread angle of 55 or 60 deg., and for all metric 

threads having thread pate of 53.8 to 60 deg 

and recommended for British Assn. screw threads. 
SEAPLANES 


German Giant. Flying Boat and Pontoon Airplane, 
Flugboot und Schwimmerflugzeug). Motorwagen 


vol. 25, no. 22, Aug. 10, 1922, pp. 421-423, 2 figs 
Describes new type of giant seaplane which is a 
combination of flying boat and pontoon airplane 
with Junker wings and built-in engines. Character- 
istics: Span, 60 m.; engines, four 700-hp.; speed, 
170 km. per hr.; passengers, 60. 

Types. Characteristics of the Aircraft Entered in the 
Curtiss Marine Flying Trophy Race. Aviation, 
vol. 13, no. 14, Oct. 2, 1922, pp. 413-415, 4 figs 
Details of seaplanes of float and boat types 

SHAFTS 

Bending Moments. Bending Moments in Pins or 
Shafts Determined Graphically, A. M. Winslow. 
Eng. News-Rec., vol. 89, no. 14, Oct. 5, 1922, pp. 568 


569 Effect of forces in different planes ex- 
moment diagram. Maximum 
inspection. 


SHEARING MACHINES 


3 figs 
pressed by composite 
movement found by 


Piate. Plate Shearing Machines. Eng. Progress, 
vol. 5, no. 9, Sept. 1922, pp. 203-205, 7 figs. De 
scribes plate-shearing machines with and without 


flywheel 


SLOTTING MACHINES 


Horizontal. Horizontal Slotting Machine with 
Electric Drive, G. Schleisinger. Eng. Progress, 
vol. 3, no. 9, Sept. 1922, pp. 206-208, 6 figs. Results 


of tests conducted during a number of years for pur- 
pose of improving horizontal shotting machine with 
function wheel drive 


SOLIDS 


a Theory of. An Electron Theory of Solids, 
Thomson. Franklin Inst. Jl., vol. 194, no. 3, 
eA 1922, pp. 281-289, 4 figs. Points out that 
electronic theory of constitution of atom leads quite 
simply and directly to theory of solids which, as far 
as it has been tested, agrees remarkably well with 
facts 
Failure Due to Stress. 


Laws of Failure of Solid 








Bodies Due to Stress, Chid6é Sunatani. Soc. Mech. 
Engrs., Tokyo, Japan—Jl1., vol. 25, no. 74, June 1922 
pp. 1-37, 50 figs. Investigation of laws by which 


elastic limit and u!timate failure of solid body under 
cerfuin state of stress mav be determined 


SPECIFIC HEAT 


Low Temperatures. Investigations of Specific Heat 
at Low Temperatures, (Untersuchungen tiber die 
spezifische Warme bei tiefen Temperaturen), Franz 
Simon Annalen der Physik, vol. 68, no. 3, Aug. 3, 
1922, pp. 241-280, 6 figs. Describes certain im- 
provements in Nernst-Schwers apparatus which 
greatly increases accuracy of measurements. The 
true specific heat of quartz glass, Lindemann glass, 
mercury, ammonium chloride, glycerine and other 
substances is measured from temperature of pumped- 
out liquid hydrogen to room temperature 


SPRINGS 

Automobile. Automobile Springs (Automobilwagen- 
federn), W. Schlachter. Motorwagen, vol. 25, nos 
21 and 25, July 31 and Sept. 10, 1922, pp. 395-398 
and 481-484, 10 figs. General principles underlying 
design; calculations. 

Leaf. Leaf Springs (Ressorts spéciaux a lames 
superposées), C. Reynal. Arts et Métiers, vol. 75, 
no. 22, July 1922, pp. 210-212, 3 figs. Leaf springs 
for vehicles; calculation and distribution of load. 

STANDARDIZATION 

France. Permanent Standardization Committee 
(Commission permanente de Standardisation), 
Sigma Métallurgie, vol. 54, no. 21, May 25, 1922, 
pp. 749-750. This committee has decided on public 
hearings. Standardization of dimensions; choice 
of units; etc 


Permanent Standardization Committee (Commis- 
sion permanente de Standardisation), Sigma. 
Métallurgie, vol. 54, no. 36, Sept. 7, 1922, pp. 1311-— 
1313. Plans recently submitted to public discussion 
on standardization of copper and aluminum buzz bars 
for switchboards; aluminum wire and cables; and 
specifications for supplying platinum, platinum- 
copper, platinum-iridium and platinum-chloride. 

Mechanical Construction. Standardization of Di- 
mensions in Mechanical Construction (Sur la normali- 
sation des dimensions des elements de la —y tion 





mécanique), F. Bayle. Révue Générale de Slec- 
tricité, vol. 12, no. 10, Sept. 9, 1922, pp. $45 3 
4 figs Arithmetic and geometric units; practical 


measures which should be given preference; impor- 
tance of adoption of standard measures of length. 


STANDARDS 


German N. D. I. Reports. Report of the German 
Industry Committee on Standards (Normenaus- 
schuss der Deutschen Industrie), Maschinenbau, 
vol. 1, no. 10, Aug. 26, 1922, pp. 665-684, 29 figs 
Proposals of Board of Directors for T-head bolts; 
abbreviated symbols for screw threads; mathematical 
symbols; T-slots; test gages (unit holes and shafts); 
etc. Proposed standards for tangent slots, trapezoi- 
dal threads, flat keys, hollow keys, gib-headed keys, 
etc. 

Uniform Designations for Calculating Strength in 
Building Construction (Einheitliche Bezeichnungen 
fiir die Festigkeitsberechnungen von Ingenieur- 


MECHANICAL ENGINEERING 


bauwerken), Schaper. Zentralblatt der Bauver- 
waltung, vol. 42, no. 77, Sept. 23, 1922, pp. 464- 
467. Gives list of standard abbreviations and sym- 
bols for mathematics, measures, time, mechanical 
and statical expressions, and discusses standardiza- 
tion generally 


STEAM 


High-Pressure. High-Pressure Steam-Heating Lines, 
Edgar Buckingham Mech. Eng., vol. 44, no. 10, 
Oct. 1922, pp. 641-642 Effect of throttling through 
reducing valve or steam motor; economy of generat 
ing steam at high pressure and transmitting it 
through small line with large line drop. 


STEAM ENGINES 
Rolling-Mill Reciprocating. 


25 000 Horse Power. Power House, 
Oct. 1922, pp. 19-20, 2 figs 
for haodest kind of land service; 
power it reverses four times per min 
aut not compound 


Rolling Mill Engine of 
vol. 15, no. 19, 
Built on marine lines 
working at full 
; three-cylinder 


25,000 Hp. Engine Built in England Power, vol. 
56, no. 13, Sept. 26, 1922, pp. 491-492, 1 fig. De- 
scribes reciprocating engine built for Carge Fleet 
rolling mills, one of largest in England 
Unifiow. Another Corliss Engine Firm Building 
Unaflow Engines Power, vol. 56, no. 16, Oct. 17, 
1922, pp. 600-601, 5 figs Uniflow engines being 
built by Murray Iron Works Co. in powers ranging 
from 75 to 650 ihp., of side-crank bored guide 
horizontal design 
Valve Gears. Engines at Baltimore Refinery Have 
Unusual Valve Gear Power, vol. 56, no. 13, Sept 
26, 1922, pp. 498-499, 5 figs. Twin engines 26 by 
32 in., operating at 135 r.p.m., direct connected to 


1250-kw. 

Steam-Engine Distributing and Expansion Valves 
and Valve-Gear and Valve-Actuating Arrangements 
Therefore. Abridgments of Specifications, class 
122(ii), period 1909-15, 1922, 256 pp. Patents for 
inventions 


STEAM POWER PLANTS 


d.c. generator. 


Fuel Economy. Fuel Economy in Steam Power 
Plants. John B. C. Kershaw Beama, vol. 11, nos 
2, 3, and 4, Aug., Sept. and Oct. 1922, pp. 538-545, 
6 figs., 617-625, 7 figs. and 671-681, 11 figs Aug 
Present-day methods of burning fuel and their 
defects Sept.: Improved methods of burning fuel 
Oct Utilization of waste heat from steam boilers 

STEEL 

Alloy. See ALLOY STEELS 

Chromium. See CHROMIUM STEEL 

Elastic Limit. Elastic Limit and Permanent De- 
formation of Steels by Multiple Forces (Limite 


élastique et deformation permanente des aciers dans 
le cas de forces multiples), L. Malaval. Technique 
Moderne, vol. 14, nos. 7 and 8, July and Aug. 1922, 


pp. 289-296 and 345-350, 21 figs. Elastic limit for 
metals subjected simultaneously to traction and 
compression; resistance to rupture of cylindrical 
tubes; effect of simple and compound loads. Bib- 
liography. 

Flow at Low Red Heat. Experiments on the Flow 


of Steels at a Low Red Heat with a Note on the Scal- 


ing of Heated Steels, J. H. S. Dickenson Iron & 
Coal Trades Rev., vol. 105, no. 2845, Sept. 8, 1922, 
pp. 327-331, 15 figs. (Abstract.) Paper read 
before Iron & Steel Inst. See also Engineering, 
vol. 114, nos. 2959 and 2960, Sept. 15 and 22, 1922 
pp. 326-329 and 378-379, 21 figs 

Lag. On the Dimunition of Lag at Arl through 


Whiteley. Engineering, vol 
29, 1922, p. 416, 6 figs Evidence 
is given that when steel, in metastable region at 
Arl point is worked, lag is markedly diminished. 
Paper read before Iron & Steel Inst 
Manganese. See MANGANESE 
Testing. Rapid Determination of Elongation and 
Resistance to Impact of Steels by Doubling Over a 
Notched Bar (Détermination, rapide de l'allongement 
et de la résistance au choc des aciers, par pliage d'un 


Deformation, J. 
114, no. 2961, Sept. 


STEEL 


barreau entaillé), L. Jannin. Bul. de la Société 
d'Encouragement pour l'Industrie Nationale, vol 
134, no. 7, July 1922, pp. 646-656, 7 figs. Results 
of tests. 

Tool. See TOOL STEEL. 

STEEL CASTINGS 

Alloy, Manufacture of. Alloy Castings from 
Electric Furnaces, Larry J. Barton Iron Age, vol 
110, no. 13, Sept. 28, 1922, pp. 784-786, 1 fig De 


scribes manufacture, properties and heat treatment 


of nickel, chromium and chrome-nickel steel. Prac 
tice of Los Angeles Foundry Co 

Production. Production of Steel Castings, F. Darley 
Foundry Trade Jl., vol. 26, nos. 316 and 317, Sept 
7 and 14, 1922, pp. 199-202 and 225-226, 7 figs 
Sept. 7: Scope of steel castings; production es- 


sentials; turbine wheels and cylinders; making large 
base plate; molding spur wheel. Sept. 14: Stainless 
steel castings, engine-wheel centers; piping, clinking, 
blow holes and annealing of castings. 


STEEL, HEAT TREATMENT OF 


Hardening. The Scientific Fundamentals of Steel 
Hardening (Die wissenschaftlichen Grundlagen der 
Stahlhartung), Otto Keune. Maschinenbau, vol 
1, no. 10, Aug. 26, 1922, pp. 645-649, 8 figs Dis- 
cusses relations between carbon content and strength 
properties; forms in which carbon is present in steel; 
appearance of fracture; microscopic investigation of 
hardened and unhardened steel; theory of steel 
hardening. 

Lead-Pot Furnace. Lead, R. B 


Heat Treating in 


Schenck Am. Soc. for Steel Treating, Trans., vol 
2, no. 12, Sept. 1922, pp. 1203-1212. It is concluded 





Vou. 44, No. 12 


that greatest argument for lead-pot furnace is high 
quality of treated product resulting from uniform and 
accurate temperatures 





Mass, Influence of. Influence of Mass in Heat 
Treatment, E. J. Janitzky Iron Age, vol. 110, no 
13, Sept 28, 1922 pp. 788-790, 4 figs. Role of 
special elements, nickel, chromium and molybdenum, 
in counteracting effect of size Experimental data 
on sections 0.5 to 3 in. in diameter . 

Nickel-Chromium. Heat Treating Changes Volume, 
Leslie Aitchison and G. R. Woodvine Iron Trade 
Rev., vol. 71, no. 14, Oct. 5, 1922, pp. 915-918, 5 figs 
Experiments conducted on nickel-chromium steels 
indicate expansions and contraction is related 
directly to temperature alterations. Summary 
shows results of subjecting metal to various con 
ditions. (Abstract.) Paper presented before Iron 
& Steel Inst. 

Tool Steel. The Heat Treatment of Tool Steel 
(Ueber Wiarmebehandlung von Werkzeugstahlen 
H. Baier Maschinenbau, vol. 1, no. 10, Aug. 26 
1922, pp. 650-653, 2 figs Deals with treatment of 
ordinary tool steel and different special steels in 
forging, annealing, hardening and tempering prac- 
tice. 


STEEL, HIGH-SPEED 


Lathe Breakdown Tests. Lathe Breakdown Test 
of Some Modern High Speed Tool Steels, H. J. French 
and Jerome Strauss Am. Soc. for Steel Treatins 
Trans., vol. 2, no. 12, Sept. 1922, pp. 1125-1154 
19 figs. Comparisons of performance of tool steel 
in so-called lathe breakdown test in which endur 
ance of tools is measured under definite working 
conditions 

Manufacture. Practical Notes on the Manufacture 
and Treatment of High-Speed Steel, H. K. Ogilvi 
Iron & Coal Trades Rev., vol. 105, no. 2845, S« pt. 
1922, pp. 331-333 Deals chiefly with manufacture 
in basic-lined’ electric furnace Abridgment 
Paper read before Iron & Steel Inst See also Engi 





neer, vol. 134, no. 3481, Sept. 15, 1922, pp. 282-283 
STEEL MANUFACTURE 
Electric Furnaces. Electric Steel Production of th: 
a World, Edwin F. Cone Iron Age, vol. 110, no. 1! 
Sept. 14, 1922, pp. 653-654 Record of leadi: 
countries from 1913 to 1921 Post-war and present 
conditions Pig iron from electric furnaces 


STEEL WORKS 


England. The Devonshire Ironworks Engine 
vol. 134, no. 3480, Sept. 8, 1922, p. 242 fi 
partly on p. 246. Consists in the main of up-to-dat: 
blast-furnace plant, one of largest coke-oven plant 


in United Kingdom, and extensive pipe foundries for 


manufacture of cast-iron pipe also comprises lary, 
by-product recovery plant, and chemical plant for 
manufacture of sulphuric and nitric acids, and oth: 
chemicals 

Holland. Construction of the Royal Dutch St 
Works at Velsen, Holland [La construction d: 
Aciéries royales néerlandaises a Velsen (Holland 
Génie Civil, vol. 81, no. 6, Aug. 5, 1922, pp. 15s 
139, 2 figs Work in connection with providi: 
access; construction of works themselves; buildir 
for personnel; etc 

Material Testing. Material Testing in Mass Pr 


Materialpriifung in der Massenfertigun; 
Hermann Obermiiller Werkstattstechnik, vol. 1 
no. 17, Sept. 1, 1922, pp. 506-508 Points out it 
portance of material testing in iron and steel work 
and duties of material-testing department in pla 
for mass production 


duction 


Three-Shift vs. Two-Shift. Three Shifts vs. Tv 
in Steel, Bradley Stoughton Iron Trade Re 
vol. 71, nos. 12, 13 and 14, Sept. 21, 28 and Oct 
1922, pp. 791-795, 856-860 and 923-929, 1 ft 
Practicability of changing work-period system 
industry investigated from technical viewpo 


Report in favor of shorter hours as adopted by 


ecutive board of Am. Eng. Council See i 
abstract) in Iron Age, vol. 110, no. 11, Sept 
1922, pp. 657-658 and 6&9 

STOKERS 


Chain-Grate. Forced-Draft 
Combined Chain Grate 
mit kombinierter Rostkette), H. 


Traveling Grates w 
(Unterwind-Wanderr« 
Pradel Wart 


vol. 45, no. 30, Aug. 4, 1922, pp. 367-368, 5 ft 
Describes combined sectional amd nest chain grat j 
built by Berlin-Anhalt Machine Corp., De 
which are said to combine advantages of bx 
types. 
Mechanical. Mechanical Stokers and  Stokir 
Walter N. Polakov. Management Eng vol 
no. 6, June 1922, pp. 325-330 and vol. 3, nos. 1 
and 4, July, Aug., Sept. and Oct. 1922, pp. 29 
73-80, 171-179 and 233-241, 50 figs June: Or 
and development July Process of combust 
Aug.: Chain-grate stokers Sept Overfeed 
ers. Oct Underfeed stokers 
ee. Detroit Edison Co. Has Superstoh 
E. E. Dubry Power, vol. 56, no. 14, Oct. 3, “ 
pp. 536-538, 5 figs. 13-retort underfeed st 
having total grate area of 470 sq. ft. replaces do 
stoker setting under Stirling type-W boiler 
23,654-sq. ft. effective heating surface, and n 
possible big reduction in number of overhead bun} 
and coal-conveying equipment C 
STRESSES 
Cylinder Walls. The Stress of a Thin Cylinder \ 
Taking Deformation into Consideration 


Beanspruchung einer diinnen Zylinderwand i 


Beriicksichtigung der Form: inde rung), Josef Kre 
Eisenbau, vol. 13, nos. 6 and 7, June 20 and Jul: 
1922, pp. 119-124 and 143 149, 6 figs. Investigation 
of deformation of cylinder wall which is free from 


bending stress 
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Behind the Guarantee 


Behind the Cadman Double Service Guarantee 
are not only sixty years of unique experience and un- 
equalled metallurgical resources, but that infinite atten- 


tion to detail which alone spells success. 


No shipment of Cadman Bearing Metals, BEAR- 
ITE or ACORN, can leave our plant that is not fully 
up to the Cadman standard. Samples from every heat 
are tested and filed away for future reference. No cus- 
tomer has yet received an “off heat” of Cadman Metals. 


No customer can. 


The Cadman guarantee says “double service’ and 


means it. Engineering Bulletin M-1 tells you why. 





Clip the coupon or simply enclose your card in an envelope — 








Without charge or obligation please send me Engineering Bulletins M-1 and M-2 
samples and information regarding the use of Cadman Metals in 
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Machinery 


| Pittsburgh’ ee prone 
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TANES 

Industrial. Getting the Most out of Industrial 
Tanks, Charles L. Hubbard. Factory, vol. 29, no. 4, 
Oct. 1922, pp. 398-400 and 457-458, 6 figs. Sug- 
gestions for selection of right tank. 


TAPS 

Production Operations. Operations in Tap Pro- 
duction, C. F. Henley. Machy. (Lond.), vol. 20, 
no. 520, Sept. 14, 1922, pp. 733-734, 3 figs. With 
particular reference to thread milling, thread-milling 
hobs, and heat treatment. 


TESTING MACHINES 

Railway Material. Deflection Testing of Locomotive 
Axles. Engineer, vol. 134, no. 3480, Sept. 8, 1922, 
pp. 279-280, 3 figs. Describes universal 100-ton 
testing machine, constructed by A. J. Amsler & Co., 
Schaffhausen, Switzerland, for performing acceptance 
tests on railway material, such as hooks, chains, 
axles, couplings, etc. 


TEXTILE MILLS 

Electric Drive. Electric Power in Textile Mills. 
Beama, vol. 11, no. 4, Oct. 1922, pp. 694-697, 4 figs. 
Information extracted principally from pamphlet 
on power in the textile mill, published by Metro- 
politan-Vickers Co. 

The Electric Drive in the Textile Industry, William 

A. A. Burgess. Beama, vol. 11, no. 2, Aug. 1922, pp. 
554-558, 1 fig. Notes on position of electric drive 
in textile industry, and type of drive. 


THERMODYNAMICS 

Heterogeneous Equilibria, Application to. The 
Application of Thermodynamics to Heterogeneous 
Equilibria, George W. Morey. Franklin Inst. Jl., 
vol. 194, no. 4, Oct. 1922, pp. 425-484, 11 figs. By 
detailed application of described equation (equation 
97) problems of heterogeneous equilibria may be 
solved completely if entropy and volume changes are 
known in their entirety, and it is possible to predict 
behavior of system when subjected to changes in 
pressure, temperature, and composition 

Molecular. Molecular Thermodynamics, Bernard 
A. M. Cavanagh. Lond., Edinburgh, & Dublin 
Philosophical Mag. & Jl., of Sci., vol. 44, no. 261, 
Sept. 1922, pp. 610-640. Analysis of problem of 
“solvation of solutes’’ to which is attached discussion 
of results. 


TIDAL POWER 

Utilization. Theory of River Tides and Their 
Utilization (Sur la théorie des marées fluviales et ses 
applications), Charles Ribiere. Annales des Ponts et 
Chaussées, vol. 1, no. 3, May-June 1922, pp. 266-276. 
Mathematical investigation showing that substantial 
modifications are necessary in current formulas used. 

Utilization of Tidal Power (Sur l'utilisation de 

l’énergie des marées), A. Defour. Révue Générale 
de l'Electricité, vol. 11, no. 9, Mar. 4, 1922, pp. 313 
322, 8 figs. Discusses the Maire, Claude, Etat and 
Defour cycles and compares their efficiency. 


TIME STUDY 

Standards in. Establishing Standards in Time 
Study, Philip Bernstein. Indus. Management, vol. 
64, no. 4, Oct. 1922, pp. 243-249, 4 figs. Definite 
procedure with specific illustrations from wood- 
working practice. 


TIRES, RUBBER 

Rolling Resistance. Rolling Resistance of Rubber 
Tires, E. H. Lockwood. India Rubber World, vol. 
67, no. 1, Oct. 1, 1922, pp. 13-15, 4 figs. Notes on 
rear-wheel dynamometer; measuring tire resistance; 
solid-tire tests; cord and fabric-tire tests; loss of 
power in tires. 

Truck, Pneumatic. Temperatures of Pneumatic 
Truck-Tires, F. O. Ellenwood. Soc. Automotive 
Engrs. Jl., vol. 11, no. 2, Aug. 1922, pp. 129-138, 16 
figs. Investigation conducted at plant of Goodyear 
Tire & Rubber Co. to determine best means of 
measuring tire temperatures; temperature effect 
of inflation pressure, load, long runs, frequency of 
stops, and sizes of rim and tire; temperature of 
various designs of tire; and suitable means of reducing 
large-tire temperatures. 


TOOL STEEL 


Graphitization. Graphitization in a Carbon Tool 
Steel, Henry S. Rawdon and Samuel Epstein. 
Chem. & Met. Eng., vol. 27, no. 13, Sept. 27, 1922, 
pp. 650-651, 8 figs. Examination of type of black 
fracture occasionally occurring in annealed carbon- 
tool-steel bars. 

Machinability. The Effect of Structure upon the 
Machining of Tool Steel, J. V. Emmons. Am. Soc. 
for Steel Treating, Trans., vol. 2, no. 12, Sept. 1922, 
pp. 1100-1110 and 1212, 20 figs. Discusses effect of 
hardness and structure of tool steel upon its machin- 
ability. Machining operations considered are turn- 
ing, milling, drilling, reaming, thread cutting, swaging, 
wire drawing, punching and shearing. Conclusions 
as to most favorable structures for various machining 
processes. 


TOOLS 

Diamond, for Motor Building. Using Diamond 
Tools in Motor Building, G. T. Linting. Am. Mach., 
vol. 57, no. 12, Sept. 21, 1922, pp. 437-439, 8 figs. 
Information concerning accuracy, interchangeability 
and long life obtained with diamond tools in alumi- 
num, bronze and cast iron. Experiences of N. Y., 
N. H. & H.R. R. 


MECHANICAL ENGINEERING 


TRACTORS 
Caterpillar. Making Tracks for Caterpillars, Howard 


L. McLean. West. Machy. World, vol. 13, no. 9, 
Sept. 1922, pp. 311-312, 5 figs. Notes on methods 
and machines used in Holt factory at Stockton, Cal., 
for machining and assembling flexible steel tracks 


Road-Building Machinery. Internal-Combustion- 


Engine Power for Road-Grading Machinery, C. O. 
Wold. Soc. Automotive Engrs. Jl., vol. 11, no. 4, 
Oct. 1922, pp. 323-326 and (discussion) 326-327, 4 
figs. Deals with large versus small tractors and most 
Suitable type of tractor; engine requirements; use 
of multiple-unit road machinery behind one power 
unit; combination tractor and grader units; general 
utilization of power units; power requirements of 
concrete-road construction 

Suction-Gas. The Suction Gas Tractor. Engineer, 
vol. 134, no. 3482, Sept. 22, 1922, p. 306. Consider- 
ations relating to use of suction gas producers on 
tractors and their design and working. 


TUBING 

Steel. Corrugated Steel Tubing for High-Pressure 
Liquids (Tubes ondulés en acier pour fluides 4 haute 
pression), R. Joessel. Génie Civil, vol. 81, no. 6, 
Aug. 5, 1922, pp. 130-133, 9 figs. Construction, 
application and advantages; gives greater elasticity 
lengthwise; has greater resistance to pressures and is 
easily adjustable to any profile 


U 


UNEMPLOYMENT 

Insurance. Unemployment Insurance in Theory and 
Practice. Nat. Indus. Conference Board, Research 
Report, no. 51, June 1922, 127 pp. Outline of 
theory and main questions involved in such insur- 
ance; analysis of development of and practical ex- 
perience with this theory, principally in Europe; 
survey of theory and problems as related to situation 
in United States 

Insurance and Employment Exchanges. Work 
of the Employment and Insurance Department of the 
British Ministry of Labor, T. W. Phillips. U. S. 
Bur. of Labor Statistics Bul., no. 311, Aug. 1922, 
pp. 38-59. Notes on establishment of employment 
exchanges; employment-exchange procedure and 
statistics; decasualization of dock labor; unem- 
ployment insurance; effect of war; local employment 
committees; extension of unemployment insurance 
in 1920; effect of industrial depression on insurance 
scheme; provision of work for unemployed; etc 

Prevention. Prevention of Unemployment, U. S. 
Bur. of Labor Statistics Bul., no. 311, Aug. 1922, 
pp. 60-78. Contains following articles: Measure- 
ment of Unemployment—The Heed for Additional 
Information, F. S. Deibler. Contribution of Voca 
tional Guidance to the Prevention of Unemployment, 
Helen T. Woolley. Reviving Private Industry 
through Public Works, Otto T. Mallery. 

Problems of. The New Emphasis in the Problem of 
Reducing Unemployment, H. Feldman. Taylor 
Soc. Bul., vol. 7, no. 5, Oct. 1922, pp. 176-182, 1 fig. 
Brief review of remedies proposed in recent years 
American attitude toward problem. Experiences 
of the Hills Bros. Co., manufacturers of dates. 


Vv 


VENTILATION 

Air-Duct Calculation. How to Figure Rectangular 
Air Duct Sizes Quickly, W. L. Durand. Am. Soc. 
Heating & Vent. Engrs. Jl., vol. 28, no. 7, Oct. 1922, 
pp. 719-721, 1 fig. Presents table prepared by 
author that will give correct-size rectangular air 
duct with minimum of effort which means materially 
simplifying calculations. 

Automatic Ventilators. Comparative Tests of 
Automatic Ventilators, J. P. Calderwood, A. J. 
Mack and C. J. Bradley. Am. Soc. Heating & Vent. 
Engrs. Jl., vol. 28, no. 5, July 1922, pp. 505-513, 
6 figs. Tests conducted in engineering experiment 
station of Kansas State Agricultural College to 
determine efficiency of various types. 

VOCATIONAL TRAINING 

Foundrymen. The Training of Foundrymen, A. A. 
Liardet. Foundry Trade Jl., vol. 26, no. 309, July 
20, 1922, pp. 54-58. Writer recommends scheme for 
training of foundrymen. 


W 


WAGES 
American Manufacturing Industries. Wages and 
Hours in American Manufacturing Industries, July 
1914-January 1922. Nat. Indus. Conference Board 


Research Report, no. 52, July 1922, 235 pp., 112 figs. 
Sets forth reliable data portraying movement of 
hourly and weekly earnings, hours of operation and 
workers’ hours as well as changes in employment, 
from pre-war period to date. 


Incentive Systems. Effect of Labor Setting on 


Vou. 44, No. 12 


Labor Costs, William 0. Lichtner. Indus. Manage 
ment, vol. 64, no. 3, Sept. 1922, pp. 169-172. It 

claimed that managers have taken incentive out « 
wage-inventive systems by unintelligent rate cuttin; 


Piece-Rate Methods. The Piece-Rate Wage Meth 


in the Workshops of the German State Railwa 
(Das Gedingeverfahren in den Werkstdtten dc: 
Deutschen Reichsbahn), Hans A. Martens. Zei: 
des Vereines deutscher Ingenieure, vol. 66, no 
Sept. 23, 1922, pp. 916-920. Discusses princip! 
of this system as practiced during last two years 
German railway shops, and measures for improv: 
ment with special regard to time studies and deta 
of wage system. 

Putting Production Incentive into Pay Enveloy: 
Samuel Theaker. Indus. Management, vol. 64, 1 
4, Oct. 1922, pp. 216-220, 3 figs. Explains how go 
points of piecework can be utilized while removi: 
at the same time the disfavor with which it is r 
garded. 


Systems. A Survey of Wage Systems, Paul | 


Gemmill Indus. Management, vol. 64, no 
Oct. 1922, pp. 207-208. Compiled from experier 
of 50 plants 


WASTE HEAT 
Utilization. Blast Furnace Waste Heat Utilize: 


Hubert Hermanns. Blast Furnace & Steel Pla: 
vol. 10, no. 10, Oct. 1922, pp. 531-534, 9 figs. Poi 
out that by employing waste-heat utilizers in co 
junction with engines large part of waste heat ma 
be recovered. Account of German experiences 


WASTE PREVENTION 
Industrial. A Further Consideration of the Repor 


of the Committee on Elimination of Waste 
Industry, Thomas W. Mitchell. Taylor Soc. Bu! 
vol. 7, no. 5, Oct. 1922, pp. 198-204. 


WATER 
Specific Heat. The Ratio of the Calorie at 73 


That at 20°, Arnold Romberg. Am. Acad. Arts 
Sci. Proc., vol. 57, no. 15, June 1922, pp. 377-375 
10 figs. Describes experiment designed as cruciz 
test of correctness of temperature-variation cur 
of specific heat of water 


WATER POWER 
St. Lawrence Region. W ater Power Situation in t! 


St. Lawrence Region, J. T. Johnston. Can. En, 
vol. 43, no. 12, Sept. 19, 1922, pp. 359-361, 2 ¢ 
Relation to St. Lawrence Waterway developm« 
6,077,427 undeveloped horsepower within 300 mi 
of Long Sault exclusive of undeveloped St. Lawret 
Power; probable demand for power 


Snake River. Snake River as a Source of Power 


G. Hoyt Elec. World, vol. 80, no. 16, Oct. 14, 19 
pp. 811-813, 3 figs. Undeveloped power sites t 
1,510,000 hp., with existing flow available for 90 ; 
cent of time. 


WEIRS 
Herschel Type. An Investigation of the Hers: 


Type of Weir, Richard H. Morris and Albert J 

Houston. Mech. Eng., vol. 44, no. 10, Oct. 1922. ; 
651-654, 8 figs. Results of tests made to deter: 

effect of various modifications in construction 

action of improved type of weir designed by Clem: 
Herschel for gaging in open channels. 


WELDING 
Electric-Railway Practice. Welding as Practi 


by Electric Railways. Elec. Ry. Jl., vol. 60, no 
Oct. 7, 1922, pp. 567-568. Symposium of pap: 
forming basis of discussion at joint meeting of A 
Welding Soc. and Am. Elec. Ry. Eng. Assn. Fic 
of several varieties of welding were outlined. 


Tube. Contraction in Tube Welding, Marcel Pict 


Acetylene Jl., vol. 24, no. 3, Sept. 1922, pp. 120 
5 figs. Distortion can be avoided by expand 
pieces in opposite sense before welding. Tra 
lated from Revue de la Soudure Autogéne, with 
ditions. 

See also ELECTRIC WELDING; ELECTR 
WELDING, ARC; OXY-ACETYLENE WEI 
ING. |] 


WIND PRESSURE 


Calculation. Wind Velocity and Wind Pres 
(Windgeschwindigkeit und Winddruck), Karl Bu 
egger Bauingenieur, vol. 3, no. 16, Aug. 31, 19. 
pp. 491-495, 1 fig. Develops formulas and gi 
diagram based on experimental results from w! 
main factors are readily available. 


woop 


Heating Value of American Woods. The Calori{x 
Value of American Woods, S. W. Parr and ¢ 
Davidson. Jl. Indus. & Eng. Chem., vol. 14, n 
Oct. 1922, pp. 935-936, 3 figs. Results of ex; 
ments to determine ‘‘end point.” 

Testing Machine. Amsler Machine for Static 
Dynamic Testing of Wood (Machine Amsler pou 
éssais statiques et dynamiques des bois). 
Technique de la Suisse Romande, vol. 48, no 
Aug. 19, 1922, pp. 197-201, 9 figs. Built by 
Amsler & Co. at Schaffhausen, for bending, com; 
sion, impact and other tests; construction and o; 
tion. 


WOREMEN’S COMPENSATION 


Social Insurance and. Workmen’s Compensa 
and Social Insurance. Monthly Labor Rev l 
15, nos. 1 and 3, July and Sept. 1922, pp. 142-!4! 
and 196-201. July: Recent reports. National 
health and unemployment insurance in Great 
Britain. Sept.: Comparison of workmen's « 
pensation insurance and administration. Recent 
compensation reports. Experience under Danish 
invalidity insurance law. Accident insurance 12 
Norwegian fishing industry, 1920. 

















DecEMBER 
1922 


Frictton— 
the unseen 
my of production 
in your plant 


Representatives put 


HEN one of our represen- 
tatives comes to 
plant, he comes 
ation theorist, 
in your plant, 
alesman. 


your 

not as a lubri 
not as a meddler 
not as a mere oil 





He comes as a practical man 
with a practical knowledge of 
machinery and a_ specialized 
knowledge of oil. He comes to 
0-operate. 

Your man _ contributes his 
‘nowledge of the operating con- 
itions and lubrication problems 

_ your plant. Our man con- 
tributes from the Vacuum Oil 

Company’s wide knowledge of 
ibrication gained through many 
ears of study and experience all 
ver the world. 





Thus, when your 
man and our man 
get together, they 
meet on common 
ground. They dis- 
cuss the common 
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ADVERTISING SECTION 


To Plant Executives— 
When your Engineers and our 


their heads together 


problem of Lubrication from the 
standpoint of such _ practical 
matters as coal waste, power 
losses, preventable friction, Oover- 
heated bearings, oil waste, repair 
bills, etc. 


The sale of a barrel or so of 
oil is the last subject brought up. 


If you are not already having 
the benefit of the Vacuum Oil 
Company service, we shall be 
glad to make a_ Lubrication 
Audit of your plant. See details 
in column at right. 


We are making Lubrication 
Audits every dayin every country 
in every kind of plant. We 
make no charge for this co- 
operative service. Please feel 
free to call for it at 
any time. 


But as “‘any time”’ 
is likely to be “no 
time’’—why not 
today? 


Lubricating Oils 


A grade for each type of service 


Zt 








VACUUM 















THE 


ubrication Audit 


EXPLAINED STEP BY STEP 


In Condensed Outline) 


INSPECTION: A thoroughly 
experienced Vacuum Oil Com 
pany representative in coope! 
ation with your plant engineer 
or superintendent makes a care 
ful survey and record of your 
mechanical equipment and op 
erating conditions 


RECOMMENDATIONS: We 
later specify, in a written re- 
port, the correct oil and correct 
application of the oil for the 
efficient and economical oper 
ation of each engine and 
machine 


This report is based on 


(1) The inspection of the ma- 
chines in your plant 


(2) Your operating conditions. 


(3) Our 56 years of lubricating 
experience with all types of 
mechanical equipment un 
der all kinds of operating 
conditions throughout the 
world. 


Cs 


Our outstanding experience 
in manufacturing oils for 
every lubricating need. 


CHECKING: If, following our 
recommendations in this audit, 
you install our oils, periodical 
calls will be made to check up 
the continuance of the desired 
results. 


FOR THE ABOVE FREE SER 
Vice address our nearest 
branch office. 


Domestic Branches: 


New York Chicago 

(Main Office) Detroit 

Boston Indianapolis 
Philadelphia Minneapolis 
Pittsburgh Des Moines 
Buffalo Kansas City. Kan 
Rochester Dallas 

Albany 


M OIL COMPANY —_ 
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HAMILTON 
ENGINES 





A Special Cylinder Boring Machine which permits the 
cylinders, barrel and ports of an engine to be bored 
at one setting, thus insuring perfect alignment 


Hamilton Engines Save Money 


HE time to avoid losses, both in and because of your 
power plant, is when you buy your power equipment. 
That is why consulting and operating engineers recom- 
mend dependable HAMILTON Heavy Duty Engines 


and Machinery. 


Costly shut - dow ns and expensive 
eliminated by purchasing a reliable prime mover. To 
get reliability, simplicity of design and sturdiness or mas- 
siveness of construction are indispensable. 





repairs can only be | 


HAMILTON engines have that inherent strength of | 
construction which enables them to withstand econom- | 


ically all the pressure, stresses and strains that heavy duty 
service involves. This strength is due to: 
(1) —The foundry being operated under chem- 
ical control, to assure a uniform mix- 


ture of HAMILTON quality ; 
(2) —All parts being properly proportioned; 
(3) —The machining being done on the best 

tools obtainable and to gauge. The in- 

spection is rigid and of one standard. 


The soundness of this policy has been proven by the 
years of steady, economical service HAMILTON engines 





have rendered The Carnegie Steel Company, The Penn- | 


sylvania Hotel, The Ford Motor Company, and other 
corporations which are leaders in their industry. What 
Hamilton engineers and heavy duty engines and machin- 
ery have done for them, they can do for you. 


TheHooven,Owens,RentschlerCo. 


Hamilton Engines and Machinery 
HAMILTON, OHIO 


ns 
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ber 


THE STANDARD FOR 
EFFICIENCY-DURABILITY 
: *SERVICE é, 


i 


Direct Connected 
Generating Sets 


ENGBERG Custo- 
mers are universal in 
their expression of 
satisfaction, and as to 
the big saving in 
operating cost. 
Catalog No. 103. 


1 to 50 K. W. 


Vertical Steam Engines 


A combination of superior 
design, materials and work- 
manship—an ideal formu- 
lated on thirty years’ experi- 
ence in the manufacturing 
and testing of Vertical Steam 
Engines. Catalog No. 301. 
HIGHEST QUALITY 
ATTRACTIVE PRICES 


MANUFACTUREC 


ENGBERG'S 
ELECTRIC & MECHANICAL WORKS 
ST. JOSEPH. MICHIGAN, U.S.A 


24 VINE ST 














BEFORE WE BUY POWER LET US GET THE NEW BOOK ON 


THE UNA-FLOW STEAM ENGINE 


SECOND ENGLISH EDITION 


$5 By PROF. J.STUMPF 
- STUMPFLOW | 


Prepaid 





WRITE 
NOW 





Stumpf Una-Flow 
Engine Co., Inc. 
206 E. Genesee Street 
SYRACUSE, N. Y. 
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: ONLY 
: STEAM 
ENGINES 


Good 
éngines only 
Troy Engines are steady, dependable power producers. 


They deliver all the power, all the time that you must have 
it; and perform noiselessly and almost without vibration 


i They have many good features—oar latest See our data in 1922 A.S.M.E. 
q catalog teils about them—send for it. Condensed Catalogues 


TROY ENGINE COMPANY 
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ea Ring Economies 


—told by actual users of this 


remarkable rod packing 
(NAMES ON REQUEST) 
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The Sea Ring is a modern, scientifically 
constructed rod and plunger packing. Cylin- 
der pressure trapped in the U-shaped section 
expands the packing with just enough force 
This 2utomatic action 
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to prevent leakage. 
cuts friction and means reduced wear, power 


saved, and economy. 
JOHNS-MANVILLE Inc. 
Madison Ave. at 41st Street, New York City 
/ woe (C rfies 


hes £ 


B ran 


For Canada: CANADIAN JO! 


iNS-MANVILLE CO., Ltd., Toronto 





2 
Through— 


bestos 


and its allied products 
INSULATION 
BRAKE LININGS 
ROOFINGS 
PACKINGS 
CEMENTS 
FIRE 








JOHNS-MANVILL 


Power Plant Materials 

















PRODUCTS 
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What Happens 
In Your Plant? 






When the power is shut off in your plant what happens? A Climax 
power unit will bring immediate relief in any emergency by providing 


all the current you need for lights, motors or electric arc cutting and 
welding. 


“THE TRUSTWORTHY ENGINE” 


Moderate Speed—Heavy Duty 
30 to 70 H. P.—Kerosene or Gasoline 


Write for Catalog 


CLIMAX ENGINEERING CO., *ciinton" iowa 


Manufacturers of Internal Combustion Engines for Automotive and Industrial Power Purposes. 
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THE NEW KERR STEAM TURBINE GENERA- 
TOR SET, 500 TO 2000 WATT CAPACITY 


Newest of Kerr Turbines, worthy to take its place with the 
TRADE MARK thousands that have made and are making turbine history 
the country over. 





BACKED BY THE 





OLDEST EXCLU Designed for installation and use under the many conditions 
SIVE BUILDERS — — labor and ‘“‘oil can maintenance”’ are all that 
OF STEAM TUR- P 


BINES AND RE- 


Provides a flexible, economical, reliable source of electric light 
DUCTION GEARS 


and power wherever steam is available—and that is most 
everywhere. It is a real turbine for real work—ask our Engi- 
neers how it can be put to work for you. 









STEAM TURBINES-REDUCTION GEARS 
KERR TURBINE COMPANY 
) WELLSVILLE, NEW YORK U°S:A: 


R 





4 é 
DISTRICT REPRESENTATIVES wn 
Boston, 79 Milk St. Dallas, Southwestern Life Bldg. St. Louis, 1237 Syndicate Trust Montreal, 180 St. James St 
Charlotte New York, 30 Church St. Building Winnipeg, 207 Scott Block 
Chicago, 718 Fisher Bldg. Philadelphia, Stock Exchange Detroit, Kerr Mach. Bldg. London, |! Carteret Street 
Cincinnati, Mercantile Building Duluth, Lyceum Building Honolulu, Honolulu Iron Works 
Library Pittsburgh, Oliver Building Kansas City, 419 Reliance Bldg. —Shanghai, Fobes & Co. 
Cleveland, 1900 Euclid Portland, Lewis Building New Orleans. 211-212 Caron- Tokio, Imperial Export Co.— 
Avenue San Francisco, Sharon Bldg. delet Building Havana, 516 National Bank 


Bldg. 
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“Ridgway” Considered 
the Standard 


HE wide application of 

electrical power to industrial 
purposes, creates a need for 
transforming devices of almost 
endless variety. Ridgway motor- 
generator sets are designed to 
meet conditions in particular 
installations. 


That is why “Ridgway”’ is con- 
sidered the standard by which 
others are judged in many lines 
of industry. 


When you see equipment bearing 
the name ‘‘Ridgway”’ you may be 
sure it was designed for that par- 
ticular installation —and will de- 
liver unfailing power economi- 
cally. 


Skilled engineers assemble and 
test Ridgway equipment before 
it is shipped. The purchaser 
need never worry about his 
power equipment after it is in- 
stalled. 


Write for Descriptive Bulletins 


RIDGWAY DYNAMO 
& ENGINE COMPANY 


118 Electric Ave., Ridgway, Pa. 
Branch Offices in all Principal Cities 










A “Ridgway” 
200 K.W. Syn- 
chronous Motor- 
Generator Set 
used by Liberty 
Mining Co. at 
Osceola Mills, 


Penna. 





See Our 
Data in 1922 
A.S.M.E. 
Condensed 
Catalogues 


RIDGWAY 


To Produce Unfailing P OWER UNI TS 


Power Economically 
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LEFFEL TURBINE WATER WHEELS 


HIGH SPEEDS HIGH POWERS HIGH EFFICIENCIES 

















ie ee =6=60RECENTLY 
& . , =! this Type of 
Turbine was 
tested in place 
with dynamom- 
eter, under 2! Ft 
m ~=6orhead, §=develop- 

ing 1200 H. P., 
| 134R.P.M 


EFFICIENCY 


91.2% 





WE WILL FORWARD BULLETINS UPON REQUEST. 


The James Leffel & Co., Springfield, Ohio, U. S. A. 


BRANCH OFFICES: 


NEW YORK, N.Y 
BOSTON, 5 
I a bso ie 4 euenns 
MINNEAPOLIS, MINN 


39 Cortlandt St. 
161 Devonshire St 
Fourth Nat'l Bank Building 
....Plymouth Buildin 
PETERBOROUGH, ONT., CANADA... William Hamilton Co., Lt 





























SPECIALIZED CONSULTING SERVICE 


in ALL BRANCHES of the ENGINEERING FIELD 


The cards of Consulting Engineers appearing on pages 
108, 109, 110, 111, 112 and 


l 113 serve as. an 
index to professional service in the mechanical field. 
Specialized service may be obtained through this 


section on such subjects as 


Accounting 
Appraising 
Combustion 
Construction 
Copyrights 


Industrial Plants 
nspection Refrigeration 
Machinery Designing Researc 
Management Special Machinery 
Manufacturing Methods Taxes 

ost Systems Organization Testing 

Designing Patent Law Tool Designing 
Foundries Plant Construction Trade Marks 
Heating and Ventilating Power Plants Water Purification 
Hydraulic Work ower Transmission Water Supply 


Production 




















SMITH HYDRAULIC 
TURBINES 


Accompanying view 
shows single vertical 
shaft turbine unit with 
direct connected gen- 
erator and_ self-con- 
tained governor. 





Write Dept. “R” for 
Bulletin of Designs. 


S. MORGAN 
SMITH CO. 


YORK, PA, 
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For the power plant, complete equip- 
ment “‘from prime mover to switchboard”’ 
is built by the Allis-Chalmers organiza 
tion. This includes all types of prime 
movers—steam turbines, hydraulic tur- 
bines, steam, gas and oil engines, together 
with complete electrical equipment. Con- 
densers of all types, pumps, air compres- 
sors and many other auxiliaries are also 
supplied. Allis-Chalmers equipment is 
used in plants of all sizes, and includes 
some of ie largest power units ever built. 


Allis-Chalmers Products 


Electrical Machinery Power Transmission 
Steam Turbines Machinery 
Steam Engines 

Gas and Oil Engines 

Hydraulic Turbines ; 

Crushing and Cement Steam and Electric Hoists 

Machinery Air Compressors 
Mining Machinery Air Brakes 
Flour and Saw Mill Agricultural Machinery 

Machinery Condensers 








Pumping Engines 
Centrifugal Pumps 





See pages 20, 21 and 39S in the 
1922 A.S.M.E. Condensed Catalogues 


ALLIS-CHALMERS 


MILWAUKEE, WIS. U.S.A. 
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I. P. Morris Hydraulic Turbines 


The Wm. Cramp & Sons Ship & Engine Building Co. 
Richmond and Norris Sts., Philadelphia 
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SPECIAL FEATURES 





Pneumatic Lubricating System 

Spreading Draft Tube 

Automatic Governor Control 

Labyrinth Runner Seals 

Johnson Penstock Valve 

Double Floating Lever 
Governors 


Two 37,500 HP. Turbines 


Built in 1919 for Plant No. 3-B of 





The Niagara Falls Power Co. 


As shown by above insert of official test these turbines developed the highest efficiency 
ever attained over a wide range of power. 
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Two 70,000 HP., I. P. Morris Turbines 


and 


Three Johnson HydraulicPenstock Valves 
Now Under Construction for Installation in Plant No. 3-C of 


THE NIAGARA FALLS POWER CO. 


These Turbines will be the MOST POWERFUL 
and the Valves the LARGEST IN THE WORLD 


Turbine Capacity —70,000 H.P. Head—213.5 ft. Speed—107 R.P.M. 


Special Features included in design of these units:— 


Pneumatic Lubricating System Taylor Sectionalized Cast-Steel Casing 
Moody Spreading Draft Tube Adjustable Lignum vitae Guide Bearing 
Automatic Governor Control Labyrinth Runner Seals 

Offset Operating Gear Disk Guide Vanes 


Double Floating Lever Governors 





Thirteen 10,000 H.P. and two 1000 H.P. turbines have previously 
been installed in the above Power Company’s Plant No. 3-A. The 
first of these units was installed in 1907 and the service rendered 
by this plant is demonstrative of the dependability of I.P. MORRIS 
HYDRAULIC TURBINE MACHINERY. 





THE MOODY SPREADING DRAFT TUBE has been adopted for tur- 


bines having a total combined power output of 873,000 horsepower. 





Comparative sizes of world’s largest Penstock Valve and Locomotive 





Inlet Diameter of Valve 21 ft.-0 in. Outlet Diameter 14 ft.-0 in. 


See Our Data in}Q22 ASME Condensed Catalogues of Mechanical Equipment) 


ASSOCIATED COMPANIES 
The Pelton Water Wheel Co., San Francisco and New York 
Dominion Engineering Works, Ltd., Montreal, Canadian Licensees, 
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Vertical Medium Speed Compressor 
——the most efficient type built—— 





with either direct connected Uniflow Steam 
Engine or Synchronous Motor and a Frick 
Raw Water Ice Plant assure you quality 
ice at lowest cost. 


Write at once for descriptive bulletin 


| FRICK COMPANY 


WAYNESBORO, PA. 


(See our Data in 1922 A.S.M.E. Condensed Catalogues of Mechanical 
Equipment, Page 424) 
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Write for Your Copy 
of Our Bulletin on 
the New Improved 


NORWALK 


Standard Air 
Compressors 
THE NORWALK IRON WORKS CO. 


Pioneer Builders of Compressors 
SOUTH NORWALK, CONN. 




























INDUSTRIAL - AGRICULTURAL-MUNICIPAL - RESIDENTIAL 


A TYPE FOR EVERY SERVICE 


Bulletins on request 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 
THE GOULDS MANUFACTURING COMPANY 


SENECA FALLS, N. Y. 











PUMPS 














tendance. 


The Engineering Societies Library 


One of the largest collections of engineering literature in the world is that found in 
the Engineering Societies Library, 29 West 39th Street, New York 

It comprises 150,000 volumes, including many rare and valuable reference works not 
readily accessible elsewhere. Over 1,300 technical journals and magazines are regularly 
received, including practically every important engineering journal published in the 
civil, mechanical, electrical, and mining fields. 


The library 1s open from 9 a. m. to 10 p. m. with trained librarians in constant at- 
Its resources are at the service of the engineering and scientific public. 














OTTO-DIESEL 


Solid Injection 
Type 
Crude & Fuel Oil 
Engines 
24 to 140 H.P. 


Gas Producer 


Power Plants 





Engines for all 
Fuels 


THE OTTO ENGINE WORKS 
Standard for 50 Years Philadelphia, Pa. 











S 


“WESTERN” ENGINES 


“Western” Diesel Engines 25 “Western” Duplex and Twin 
to 150 H. P. Vertical. Single Duplex Engines 80 to 320 
and Multi Cylinder Units. H. P. two and four cylinder 

units— Horizontal. 

“Western” Diesel Marine En- 
gines 75-100-150 H. P. Verti- 
cal Single and Multi Cylinder. 





“Western” Types “G" & “H” 
Engines 25 to 60 H. P Single 
Cylinder— Horizontal type 


“Western” Oil Field Engines 
25 to 40 H. P. Single Cylin- 
der—Horizontal. 


“Western” Hoists 25 to 60 H. P 
Single Cylinders—Horizontal 
type 

Manufactured by 


WESTERN MACHINERY COMPANY 
General Office and Factory: 908 N. Main St. 
LOS ANGELES CALIFORNIA, U. 8. A. 
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A Size and Type 
For Every Condition 


YO matter what capacity, pressure or type of drive, 
one of the thousand and more types and sizes of 
Ingersoll-Rand Air Compressors will just fit your 

requirements 











There are standard compressors for pressures up to 35 
pounds per square inch, and for capacities ranging 
from 3 to § cubic feet of free air per minute. 


b ] 


The question of drive has been given the most careful 
consideration. Whether direct-connected electric motor 
drive, oil or gas engine, belt or steam drive is preferr 

you can purchase the complete compressor unit fron 
the Ingersoll-Rand Company, with the assurance that 
every detail of compressor and prime-mover has been 


given correct attention. 














In addition to air compressors the Ingersoll-Rand 


Company manufacture a complete line of gas and 
ammonia compressors. Our engineers are located in all 
parts of the world. These men are experts on the sub 
ject of air and gas compression and will be glad to dis 
cuss your problem with you. Also, these compressors 


are described in illustrated booklets, copies of which 
will be sent you on request. 


INGERSOLL-RAND COMPANY 


11 Broadway, New York 





; 


Offices in all principal domesti 


and foreign citte 


See Our Data in\922 ASME Condensed Catalogues of Mechanical Equipment 
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De Laval 


Turbine Driven DC and AC Generators 
Centrifugal Boiler Feed Pumps 
Circulating and Condensate Pumps 
Fire Pumps & Service Pumps 
Centrifugal Blowers 


HE trend towards higher steam pressures, super- 

heats and vacuums has presented entirely new 

problems to designers. Excellence of design, with 
workmanship and materials of the highest grade, is 
equally as important in auxiliary equipment as in main 
units, since the main units cannot remain in operation 
without the auxiliaries and failures of auxiliaries may 
result disastrously to the main units. De Laval auxil- 
iary equipment has been designed to meet these re- 
quirements. 

































































fe De Laval motor driven service and fire 
pumps. 


Low bucket speeds and liberal design insure safety. Separate 
speed governor and overspeed emergency trip control the steam 
supply by independent valves. Steam chests are made of steel 
and so located that heat is not conducted to the bearings. The 
oiling system is automatic. Governor levers and parts requiring 
adjustment are so located as to be easily accessible. 


A standard speed generator driven by a De Laval geared turbine 
is a more efficient, more reliable and more durable unit than a 
high-speed generator driven by a steam turbine or a generator 
driven by a reciprocating engine. 





Geared turbines should be used for, driving circulating pumps, 
since low-speed pumps are more efficient, more reliable and 
longer-lived than are high-speed pumps. 


De Laval velocity stage turbine driven 4-stage | 
5-in. boiler feed pump; capacity /00 gals. per 
min, against 693 ft. head. 

De Laval turbine driven centrifugal boiler feed pumps, conden- 
| sate pumps, fire pumps, and general service pumps directly con- 
nected to turbines, make exceedingly simple, reliable and com- 
pact units. 





Centrifugal forced draft blowers and induced draft fans driven 
by De Laval geared turbines are free from the vibration and other 
troubles incidental to high-speed fans. The bearings are amply 
lubricated and cooled by a forced circulation of oil. 





De Laval geared steam turbines are directly connect:d to medium 
or slow speed machinery, such as stokers, ash conveyors, coal 
crushers, etc., and,combine high efficiency with extreme rugged- 
ness and reliability. 


The De Laval double helical speed reducing gear has been per- 
fected in respect to both design and method of manufacture by 


extensive application to high-speed turbine service during the 
past 25 years. Its smooth and efficient operation is attested by 
its exceeding quietness. 











De Laval geared turbine driving 1500-KW., 
D. C., house generator. 


CALL AT OUR EXHIBIT, BOOTH NO. 69 
AT THE NATIONAL POWER SHOW. 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 














Steam Turbine Company 


Trenton, New Jersey 


Local Offices: Boston, New York, Philadelphia, Pittsburgh, 
potent, indiance™. —. —. Seanas City, Denver, 
, " t Lake City, Charlotte, Atlanta, Birmingham, New Orleans, 
a cage Carbine Coteing 8 — Seattle, San Francisco, Los Angeles, Montreal, Toronto, 

ancouver. 246 
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"THs is what members of the 

A.S.M.E. and A.S.R.E. will be 
saving to each other toward the close 
of the annual December meeting of 
the Society, for the Power Show is to 
begin immediately after. This most 
complete exhibition of power plant 
equipment ever shown under one roof 
is to be held at the 


Gand Central Palace 


: New York City 
December 7-13, 1922 


(except Sunday 


Thousands of prominent engineers from all over 
the country will be in attendance. 


Representatives of the most progressive manu- 
facturers of power plant appliances will be at 
the exhibits. No engineer can afford to miss 
this opportunity to personally inform himself 


on the latest developments in the power plant 
field. 


Before you leave town, See the Power Show! 








National Exposition of Power 
and Mechanical Engineering 


Grand Central Palace, New York City 
Room 1102 
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Direct Connected to a Large 


Clarage Forced Draft Fan 





A FEW USES 
FOR CLARAGE STEAM ENGINES 














Operating One Under-Feed Stoker 
and a Smal! Forced Draft Fan 








AP j 
Driving the Main Line-Shaft in a 
small factory 














Driving An Air Compressor 





Power at Low Cost 


ESTS conducted under average operating conditions, 
both on the test block and in actual service, have clearly 


demonstrated the economy of Clarage engines. The steam 
consumption is unusually low, while the oil required is but 
a fraction of that used in the ordinary engine. 


The fully enclosed features, together with the automatic pump 
oiling system, assure long continued service—year after 
year. Installation records establish the fact that Clarage 
Type “V” Engines demand no special attention and very 
rarely need any repairs, even though they have been in 
operation a long time. 


These engines are used successfully for driving stokers, 
mechanical draft fans, electric generators, centrifugal pumps, 
air compressors and main line shafts in small factories. 


If you have a job for a small steam engine—where econom- 
ical, continuous operation is essential—let us give you com- 
plete information on the Clarage Type “V” unit. Send for 
catalog No. 6. 


CLARAGE FAN COMPANY 


BRANCH OFFICES IN PRINCIPAL CITIES 


Main Office and Factory, KALAMAZOO, MICH. 











LARAGE 





=- KALAMAZOO 


TYPEV ENGINES 















































DECEMBER 


1922 


Diagram of Floor Spaces 


at the 


ADVERTISING SECTION 


National Exposition of Power and Mechanical Engineering 
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To be held at 
Grand Central Palace, N. Y. City, December 7-13, 1922, Excepting Sunday 
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MOTION 
PICTURE 
ROOM 











HE Following Color Pages contain information regarding the exhibits or products of firms listed below who 


will be represented at the exposition. 
diagram of floor spaces shown above 


Name of Advertiser 

B uley Meter Co. 
Beaumont, R. H. Co. 
Bernitz Furnace Appliance Co. 
Combustion Engineering Corp’n 
Davidson, M. T. Co. 

Deane, Payne Ltd. 

Murnace Engineering Co. (Inc.) 
H.S.B.W.-Cochrane Corp’n 


Jenkins Bros. 


Name of Advertiser 


King Refractories Co. 


Leather Belting Exchange 


Lunkenheimer Co. 
Martin-Morse Corp’n 
Otis Elevator Co. 


Booth No 


SB 


43 


Quigley Furnace SpecialtiesCo. (Inc.) 89 


Reading Steel Casting Co. (Inc.) 


Smith & Serrell 


Tide Water Oil Sales Corp’n 


44B 
85 
31 


Each firm’s booth may be located readily by referring to the numbered 


Page No 


29 
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Is there any particularly cheap grade of coal, available at your plant, 


which at present you cannot burn efhciently? 


Coxe Stokers 


have established remarkable records in utilizing efficiently, fuels which 
have heretofore been considered unburnable. 
Perhaps we can help you cut your coal bill. It will at least be in- 


teresting to vou to find out. Write us. 






INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 


‘ombustion Engineerin eering Corporation 


Combustion Engineering Bldg.— 45 Broad $ York Ci 
| Offices in Principal Cities Throughout the World 7 
































DECEMBER 
1922 ADVERTISING SECTION 19 


New Linings fgr Qld 








Use them for Rebuilding and to 


REPAIR FURNACE WALLS 


By Crushing them and Bonding them with 


Reg. U. S. Pat. Off. 


his type of monolitic fill for side- 
walls is saving one Company only 
many thousand dollars annually in 
material, fuel and labor. 


Fire Brick 

end, 
r- Crushed Brick 
<_< bonded with 
HYTEMPITE 


Red 
Brick 
Plastic Mixture ; 
Bonding Coat 
Hytempite Wash 
- QUIGLEY Furnace Specialties Co. Inc. 


26 Cortlandt Street New York 





Val 
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That he who specifies may know 


We stamp the Jenkins Diamond and signature on 
every valve we make— 


as an evidence of our pride in 
workmanship 


as a protection against substitution 


as an assurance to the user that he 
is getting Jenkins ‘‘Diamond”’ Valves 
and genuine Jenkins service. 


We cordially invite you to visit our exhibit (Space No. 90) 
at the NATIONAL EXPOSITION OF POWER AND 
MECHANICAL ENGINEERING EQUIPMENT. In 
addition to the Jenkins Valves you know so well, we want 
you to inspect several new valves recently perfected. 


JENKINS BROS. 


New York Boston Philadelphia Chicago 
Montreal London 


FACTORIES: Bridgeport, Conn.; Elizabeth, N. J.; Montreal, Canada 
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BERNITZ BLOCKS 
AT - 
SEWARD PENNA. PLANT 
PENN PUBLIC SERVICE CORP 





BERNITZ CLINKER-PROOF BLOCKS 


Shape “I ee our 


shown here is t ue for 
12 Fh Oe? 


1 6°x754°x7" deep ‘other shap 
replaces nine std and complete 
fire brick informatior 
FIRE FACE REAR FACE 


BERNITZ BLOCKS—which are made of high grade refractory clay, and protected by the BER- 
NITZ SYSTEM—prevent clinker adhesion on furnace linings, thereby assuring “‘Joug-life’’ to the set- 
tings, maximum furnace efficiencies, increased capacities, and elimination of the arduous task of remov- 
ing troublesome clinkers. 

BERNITZ BLOCKS are readily installed in existing as well as new furnaces and are in use exten- 
sively at leading central stations and industrial power plants. 

At the New York Power Show (Dec. 7-13, 1922) will be exhibited an actual layout of these blocks 
as adapted to a furnace equipped with a multi-retort stoker. You may obtain at our booth descriptive 
catalogues and complete information, or the same will be gladly sent to you upon request. 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


350 Madison Ave., 177 State St., 
New York City Boston, Mass. 
PITTSBURGH PHILADELPHIA CLEVELAND CHICAGO ATLANTA DETROIT ST. LOUIS. 


NATIONAL EXPOSITION OF 


POWER & MECHANICAL ENGINEERING 
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Saper-Central System for coal and ash handling, designed by 
Beaumont for the Neosho Steam Station of the Kansas Gas & 
Electric Co., at Strauss Kans.—one of the properties of the Elec- 
tric Bond & Share Co. Building is of inexpensive construction, 
yet architectarally pleasing. 








SKIP HOISTS 







STEEL ASH BUNKERS 
COKE SCREENING PLANTS 
CONCRETE COKE BUNKERS 


- 






SUSPENDED Steel CoalBUNKERS 
ASH HOPPERS and GATES 
CRUSHERS and FEEDERS 
SINTERING PLANTS 
TRACK HOPPERS 
CONVEYORS 
ELEVATORS 
















a ° 1406 S. Michigan Ave. 

‘ON * * * «+ + + 261 Franklin Street 
MINNEAPOLIS. . . + «+ 501 So. 6th Se 
GREENVILLE, S.c. Masonic Temple Bldg. 





Booth No. 50 at 
the National Ex 

position of Power 
and Mechanica! 
Engineering will 
show miniature 
working models 
of the Beaumont 
Skip Hoist, the 
Beaumont 
Weigh Larry, and 
the Beaumont 
Cable Drag 
scraper Be 
sure to see them 
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|| WURTRACK 24° TO 48° ABOVE GRADE 


_ 


SIMPLEX LOADER 
+ SHIP BUCKET 
all 


NO MACHINERY IN PIT 








Diagram view of the Super-Central System. Building contains Beaumont Skip Hoists 
and bunkers for cual and ashes, driving machinery for Beaumont Cable Drag Scraper 
storing coal, and terminus of tracks of Beaumont Weigh Larry feeding coal to boilers. 





332 Arch Street 
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ONCENTRATION of all coal and ash-handling 

equipment in one building of inexpensive 

construction is made possible by the super-central 
system devised by Beaumont. 


Two Beaumont Skip Hoists, one for coal and 
one for ashes; a Beaumont Cable Drag Scraper 
for storing and reclaiming coal; a Beaumont 
Weigh Larry for feeding coal to stokers; and 
separate bunkers for coal and ashes comprise this 
complete system. 


Winding machines operating skip hoists and 
drag scrapers are housed in same building 
with bunkers, which also contains terminus 
of larry tracks. 


Because the necessary machinery is reduced 
to a minimum, and is of simple, rugged design, 
maintenance expense is very low. No chain ele- 
vators or distributing conveyors are used, and 
power consumption is small. 


Absence of bunkers from boiler room permits 
maximum light and ventilation in firing aisle. 


Capacities of the super-central system can be 
regulated to meet the requirements of any plant, 
large or small. Future plant extensions can be 
cared for without additional equipment. If de- 
sired, the system can readily be adapted to the 
handling of pulverized coal. 


Complete details of the system and its component parts 
—the Beaumont Skip Hoist, the Beaumont Cable Drag 
Scraper, and the Beaumont Coal Weigh Larry—are given in 
Catalog No. 50. A free copy is here for you; write for it today. 


NEW YORK 





50 Church Street 
1510 Oliver Bldg. 


DENVER: 538 U. S. National Bank Bid. 


CLEVELAND... 


504 Bulkley Bidg. 
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Iron, Bronze Mounted 
and Cast Steel Monel 
Mounted Globe Valves. 





‘Lower cost per year of service,’’—symbolized 
by economy both in operation and maintenance in- 
variably results where Lunkenheimer Products are 
installed. Their record in service attests the su- 
premacy of ‘“‘quality,’—the factor which leads 
while progress lives, for QUALITY is ECONOMY. 


SS 

— 

— 

ed 

_—~ 

—_— 

— 

re 

ous 

— 

eee 

ea 

—_——" 

The line being complete and providinga type ZS 

| and size for every requirement permits of standard- == 

ia Gieeatt ization throughout the plant an accepted factor == 
alves. . . ° Pe 

in promoting efficiency. > 

—— 

= 
a mam 
= 

=e 

o_o 

>~ 


Safety Non-return 
Boiler Stop Valves. 


Lunkenheimer users are SATISFIED USERS. 
Specify “LUNKENHEIMER’” and insist on get- 


ting the genuine. 


Our catalog 58-D lists the complete line and =< 
also contains technical information of value to ex- 
ecutives, engineers, designers, purchasing agents, 
etc. Let us send you a copy. 






Cast; Steel and 
Iron Gate Valves. 


tHe LUNKENHEIMER ce. 


ew" QUALITY = 
LARGEST MANUFACTURERS OF 
HIGH CRASS Eres SPECIALTIES 
NEW YORK me TWE WORLD BOSTON 


cnicaco CINCINNATI.U.S. A. tonoon 


EXPORT DEPT. 129-135 LAFAYETTE ST, NEW YORK 














Pop Safety 
“Vigilant” Safety Valves. 
Water Column 


Bronze Globe 


Valves. 





32-33-4 
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Bronze Gate 
Valves. 
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DEAN CONTROL 


BSES THE 324 
VE 


~~ 


Pre). 


PAYNE DEAN LIMITED 


STAMFORD CONNRETICUT 


“ 
= ye VA 





Dean Controls may be seen at the Exhibits of Lunkenheimer Company, Booth No 46—Pittsburgh Valve, Foundry é 
Construction Co., Booth No. 4—and Reading Steel Casting Co . Booth No. 44B 
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“DAVIDSON” | 
PUMPS 





PRESSURE PUMP 
Discharge Chamber Pattern 


For almost half a century ““DAVIDSON” Pumps have 
been built to a uniformly high standard of excellence. 


This has been our unalterable policy. 





“DAVIDSON” Pumps can be depended upon always, PRESSURE PUMP 
———— Open Front Cylinder 


for thoroughly satisfactory service, low operating and 
maintenance costs,—and to last. 

Design, materials, workmanship—all of the best, com- 
bine to produce a pump which, especially adapted for 
the duty required, will give the user the service he has 
a right to expect. 











What are your present PRESSURE PUMP 
. anc ole yinader 
pump requirements ? 





AUTOMATIC RETURN 
PUMP AND RECEIVER 





VACUUM PUMP 


for heating systems et 


Outside Packed Plunger Pump 


M. T. DAVIDSON COMPANY 





Works: 43-53 Keap Street, Brooklyn, N. Y. Main Sales Office: 154 Nassau Street, New York 
BRANCH OFFICES 
BOSTON 135 Oliver St PHILADELPHIA: 617 Cherry St WASHINGTON, D. C.: 817 Albee Bldg 


1224 Granite Bldg., Rochester, N. Y.; 609 Wade Bldg., Cleveland, Ohio; 324 Stimson Bldg., Los Angeles, California; 354 Colman Bldg.., 
Seattle, Washington; Brock Sharp Machinery Co., Jacksonville, Florida;;Wm. C. Churchill, 320 Jackson St., Oshkosh, Wisconsin; 604 
Empire Bldg., Detroit, Michigan; 11 Church St., Albany, N. Y. 
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Cochrane Vacuum Deaerating Heater for supplying oxygen 


ree water at reduced temperatures Cochrane Hot Process Softener 











The Cochrane Combined V-Notch Flow Re- 


corder and Recording Thermometer 





Cochrane V-Notch Recorder com- 
bined with Feed Water Thermom- 
eter and with circular chart 


BLOWOFF 


The Cochrane Multiport Drainer or Trap 


HE novel and improved appliances shown herewith will be 
exhibited at the National Exposition of Power and Me- 
chanical Engineering, at Grand Central Palace, Lexington 

Avenue and 46th Street, New York City, December 7th to 13th, 
1922. The Cochrane Booth No. 67 is at the left as you come up 
the stairway from the street. 


If you operate a steam plant, if you use live or exhaust steam or hot 
waier, if you wish to meter steam, air or water or to heat, soften or deaerate 
Cochrane Flow Meter for Steam bt to prey = scale or corrosion in boilers, economizers or piping, you 

or Water in pipes will be able to obtain highly interesting and valuable information at the 
Cochrane Booth 





Meet our engineers and receive copies of our latest literature. If you are 
unable to come to the Exposition, state which one of the several appliances 
interests you and we will gladly mail our publications 





Formerly Harrison Safety Boiler Works 


3199 North 17th Street Philadelphia, Pa. 


Also at Atlanta, Baltimore, Birmingham, Boston, Chicago, Cincinnati, Cleveland 
Dallas, Denver, Detroit, Greenville, South Carolina; Hazleton, Pa.; Houston, Indian- 
Cochrane Multiport Back Pressure apolis, Kansas City, Little Rock, Los Angeles, Minneapolis, New Orleans New York, 

alve Pittsburgh, Richmond, Rochester, St. Louis, Salt Lake City, San Francisco, Seattle 
Syracuse, Tucson, Toronto, Montreal, Halifax 
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at the 


s Grand Central Palace—New Y ork 
December 7th to 13th, 1922 

















We invite your inspection of the following: 








Miniature Boiler in Service demonstrat- 
ing operation of Bailey Boiler Meter 
and Bailey Multi-Pointer Gage. 


V-Notch Weir Meter in operation with 
water flowing through glass pipe 
demonstrating orifice principles. 


Indicating and Recording Tachometers. 


Gravity Recorders for Liquids (Com- 
pensated for Temperature Variations). 


Meters for Granular Materials. 


Totalizing Boiler Meter (for use on 
double outlet boilers). 


Steam Meters. 


Differential Gas Pressure Recorder. 


Gas Meter with Pressure Compensator 
in operation. 


Descriptive bulletins describing the various types 
of Bailey Meters will be sent upon request. 


BAILEY METER COMPANY 
7 Cleveland, ae 


2009 East 46th Street 


Rae Sa ae 
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POWER SHOW 


Grand Central Palace 
New York, Dec. 7th to 13th 






Over on space 31 Tide Water will have an 
exhibit of unusual interest. A feature of 
the display this year will be the con- 
tinuous daylight projection of our mo- 


a: J a tion picture, ‘‘The Story of Tide Water 
eo *1 99 : 
o ME oa \ Oil. 
, j ‘Al From the oil well to the engine room 
YBa storage tank is a long and eventful 
i journey. Our motion picture spans this 





gap of time and distance—come with us 
on a fifteen minute trip through the 
entire petroleum industry. 


Then watch our animated comedy by 
Tony Sarg. The plot starts in the engine 
room. Trouble is brewing and the en- 
gineer knows it. He knows the reason— 
improper lubrication. And right here is 
where .. . . but it is too good to give 
away. Come and see it. It will test 
your gravity! 


And there will be a warm welcome for all 
our friends who wish to make their 
headquarters at our booth. 


Remember—Booth 31. 


TIDE WATER OIL 
SALES CORPORATION 


INDUSTRIAL OIL DEPT. 11 BROADWAY, N. Y. 
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National Exposition of Power and Mechanical Engineering— Grand Central Palace, New York, Dec. 7-13 


All Metal, Any Size, Any Power, Any Service 


“To make good machines last longer”’ 


“Pinned Tight’’—These 
grip of a PINTITE on the shafts which it 
connects—a grip that no service chain can 


break. 


Fractional H.P. Type 


Small, inexpensive sizes only for small motor driven 
generators, fans, pumps, sewing machines, and for 
magneto and pump drives, etc. 


two words tell the 


Light Duty Type (1921) and 
Heavy Pattern Type (Since 1912) 


In capacities from 24 H.P. per 100 R.P.M. 


Install with the shaft ends together with- 
in the bore of the sleeve and simply drive 


the cup-ended pins home witha hammer 
am 





shafts 14” dia. up to 3200 H.P. per 100 R.P.M. and 
shafts up to 1314” diameter. 
the self-fitting 
key which cuts 
the cost of all 
hand-fitting 
Each cup ended. hardened 
Drive a “ Keytite” into steel pin cuts its own seat in 
the ordinary keyseat and the shaft—a keyway deep 
leave it there. The cutting For all usual direct connected drives where a enough to hold inflexibly 
edge sizes the rough keyways but not deep enough to 


- flexible coupling should be used to provide for the sang sgn te 
to make a finished fit. Does not errors in shaft alignment. Each “FRANCKE” also weaken the shalt. 


require a skilled mechanic and provides an easy means to line up the connected To remove—Drive pins 
always insures a correct fit. shafts, it cushions load shocks and vibrations, and it out backwards using a 
acts asa safety device in case excessive misalign- round end drift. Turn 

ment results from an operating accident coupling on shafts 

— then drive it off shafts 

tet and use again in a 


Double, Floating-Ring Type (1914) 


Recommended for continuous process drives and 
where excessive misalignment is expected 









new or in the 
location 


same 


orm Also made to cut and 
mwa fit top and bottom, and 






“ with heads for places Has been built and used successfully on drives in 
where it could not easily capacities up to 8000 H.P. per 100 R.P.M. and for 
be drifted out. shafts up to 1874" diameter 

HARDENED STEEL Marine Type (1912) 


CUTTING EDGE 


center bolt 
pull from the 


Constructed with a 
thrust and reverse 
Small sizes 


the 
shaft 


to transmit 
propeller 








DRIVE IN BY 
STRIKING HERE 
WITH HAMMER 











High Speed Type 


Now being developed and offered for high speed 
motor and turbine driven herringbone gear units, et« 
A properly sized all-metal “FRANCKE” 
longer and provides proper flexibility. 
on our mailing list? 


lasts 
Is your name 


41 Central Ave., Newark, N. J. 
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Leather Belting 


Educationally 
at the 


Power and 
Mechanical Engineering 
Show 


HE LEATHER BELTING EX- 

CHANGE announces that at the 
Power and Mechanical Engineering Show, 
space 75, it will have an educational ex 
hibit of leather belting, embodying and 
illustrating the research work which has 
been done by the Leather Belting Ex- 
change Foundation, at the Mellon Insti- 
tute of Industrial Research, and at Cor 
nell University. There will be testing 
apparatus in operation, to illustrate the 
principles of the transmission of power 
by belting, and to demonstrate the espe 
cial value of the leather belt, and there 
will be in attendance engineers and others 
qualified to discuss the subject, with the 
purpose of giving the obser er disinter- 
ested information regarding leather 
belting. 


There will be available important 
literature on the subject. 


ill interested in belting 
will be heartily welcome 


THE 
LEATHER BELTING 
EXCHANGE 














The Only Pipe Fitting with an 
Interior—Leak-Proof—Lead Seal. 





The Set Screws compress the 
Lead around the Pipe Thread. 


“Tight Joint’’ FITTINGS 


The only screwed Fitting that can be kept 
tight in service under all pressures and 
conditions. 

Unexcelled for Ammonia, Air, Steam Vac 
uum lines; High pressure Gas,—Gasoline, 
Kerosene, Crude Oil, and Hydraulic Pres 
sure-Installations. 

Made in all patterns for pipe from 14 in. to 
|2 in. in diameter, and for all pressures up to 
6000 Ibs. per sq. in. 

Take the place of Standard and Extra Heavy 
Flanged Fittings at a Great Saving in Cost 
— Weight—Handling—Erecting—making up 
and maintenance. 





See our exhibit at the Power Show 
Test them yourself up to 6000 lbs. pressure 


Booth No. 8-B 


MARTIN-MORSE 
CORPORATION =< 
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Booth No. 43. 


NATIONAL EXPOSITION OF POWER 


AND MECHANICAL ENGINEERING 


Grand Central Palace, New York 
December 7th to 13th 




















OU are cordially invited to visit our booth and see the latest type of Otis 
Gearless Traction Micro-Drive Multi-Voltage Elevator Machine in 
operation. This Machine automatically levels the car platform with the 
floor landing after the operator has brought the car to a stop within the 

leveling zone above or below the floor landing. The Multi-Voltage control takes 
current from the Balancer set in four steps of sixty volts each, and in proper 
sequence as the motor accelerates to full speed. This form of operation eliminates 
starting resistance as used with other types of elevators and provides the quickest 
and smoothest possible acceleration and retardation, and operates more eco- 
nomically than any other type. 


The Exhibit consists of the complete electrical and mechanical equip- 
ment used with this type of elevator and includes the hoisting machine, 
motor, controller, balancer set (one set will operate a number of eleva- 
tors) the car operating switch, micro-leveling switch, stopping switch, 
speed governor and car safety devices. 


OTIS ELEVATOR COMPANY 


Offices in All the Principal Cities of the World 
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See Our Exhibit 


See our moving Bulletin 
Machine displaying in- 
stallations of materials 
we manufacture also 
Model Boiler showing 
Mono Baffles installed. 


National Exposition of 
Power and Mechanical 
Engineering 






rT; TRADE MARK §g AND 
MONO Bolu BAFFLING 
C 


RED FLAME PLASTIC CEMENT beter hang gana a 
WHITE FLAME INSULATING CEMENT 9 areac your disposat eects Departmen 
BLUE FLAME FIRE BRICK CEMENT 
PLASTIKDO REPAIRING CEMENT 
RAMIT*RAMMED-UP LININGS 


“MONO’ Boiler Baffling 
Reduces Fuel Waste 


and Increases the Efficiency 


because it is built in one solid monolithic piece and 
hugs the tubes and walls closely, regardless of the 
angle at which it is set. It will not spall or crack, 
and is not damaged by the withdrawal and 


replacing of tubes when ordinary care is taken. 


‘‘Mono’’ Boiler Baffling may be installed in 
any position, in any boiler; no heat is required to 
set the material; and it should last as long as the 
boiler itself. 





, _— . , 7 atc as The illustration above shows a first pass ‘Mono” baffle as seen 
Do you know at what tempe rature the gases are through an opening in the side wall, looking toward the rear 
leaving your boilers? And what the temperature of the boiler. Note the absolutely monolithic construction— 
. ° > the close fit around tubes and against the walls—and the entire 

should be at different pressures and ratings? © Un- freedom from any possibility of leakage. 


KING REFRACTORIES COMPANY, Inc. 


New York Office: 707 Greenwich Street 
Main Office and Works: 1709-1715 Niagara Street, Buffalo, N. Y. 


Boston, Pittsburgh, Detroit Offices in all principal cities Philadelphia, Cleveland, Chicago 
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Bronze Globe and 
Angle Valves 





Bronze Gate 
Valves 





Iron Body Gate Valves 
These valves will be shown at Booth 44B, National 
Exposition of Power and Mechanical “yen a 
Grand Central Palace, New York, December 7th to 13th. 


Bronze and 
ron Swing 


Check Valves 


SAN FRANCISCO PHILADELPHIA ST. PAUL 


HE Pratt & Cady line of brass 
and iron valves and asbestos 
packed cocks offers a valve for 
your every need where the work- 
ing conditions involve pressures up 
to 250 lbs. and temperatures up to 
500° F; also hydraulic valves for 
pressures up to 800 lbs. 


Since 1878 our poticy has been to 
manufacture valves ‘‘as near per- 
fect in design, material and work- 
manship as shall make them mer- 
chantable and of a character that 
will establish for this company a 
high reputation.” 


Following this policy we have 
built into all our valves renewable 
features that can actually be real- 
ized on under service conditions 
without removing the valve from 
the line. 





Iron Asbestos 
Packed Cocks 


BRIDGEPORT! 


PITTSBURGH CHARLOTTE CLEVELAND 








CC 


BOS 
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Cast Steel 


odes Reading line meets your 
needs for those more severe 
service conditions for which good 
practice requires cast _ steel 
valves and fittings. 





Flanged Tee 

The Reading plant is devoted ex- 

clusively to cast steel, and dur- 

ing years of specialization has 

made continuous advances in 

shop practices that have resulted 

in products of superior quality. y. 
Cast Steel 
Flanged 

[his advantage of experience ma 


and facilities combined with the 
resources of valve experience at 
the Pratt & Cady plant place us 
in an unusually favorable posi- 
tion to manufacture steel valves. 





A motor operated Reading cast steel gate valve 
with Dean Control. See the operation of this 
unit at our booth at the National Exposition 


of Power and Mechanical Engineering. Cast Steel 

Screwed 

Cast Steel Screwed Cross 
ee 








T} CONNECTICUT 


‘Df BOSTON HARTFORD NEW YORK DETROIT CHICAGO HOUSTON 
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See Our 
Exhibit 


National Exposition 
of Power and 
Mechanical 
Engineering 
Grand Central Palace 
New York, N. Y. 


FURNACE 


ENGINEERING 


There will be a 
model on exhibition 
showing our various 
types of furnace 


equipment. 


that insures 
Dec. 7th to 13th 


Maximum 
Efficiency 


Are YOU getting maximumFurnace Efficiency ? 


Our Furnace Equipment is designed to give 
the greatest efficiency and to reduce to a 
minimum the shutting down for repairs. 


All materials used in our Furnace Equipment are made from the 
most suitable grades for the various requirements and are carefully 
Thus 


our clients are assured of proper fitting equip- 





inspected and gauged before shipment. 


ment necessary for good service. 


This service is backed up by an organization 
of experienced engineers with a record of suc- 
cessfully installing and operating various types 
of mechanical stokers and other furnace equip- 
ment. 











Some of Our Installations 


Monongahela Power & Railway Co. New York Edison Co. 

United Electric Light & Power Co. Public Service Electric Co. 

Consolidated Power Co. American Gas & Electrie Co. 

West Penn Power Co. Central Illinois Light, Heat 
& Power Co. 


Richmond Light & Power Co. 
Hadson Motor Co. 
General Motors Co. 
Firestone Tire & Rubber Co. 


If you are not able to visit our exhibit—write to us or our 
nearest branch for information about our furnace equipment. 


FURNACE ENGINEERING COMPANY, INC. 
| 5 Beekman Street New York, N. Y. 


Branch Service and Sales Offices 


BOSTON PITTSBURGH MONTREAL CLEVELAND 


PHILADELPHIA CHICAGO DETROIT 














j 
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First Large Plant Using Pulverized Coal 
Exclusively 1 is Equipped with Edge Moor Boilers 


Installation at Lakeside Plant of Milwau- 
kee Electric Railway and Light Co. shows 





































highest efficiency among Central Stations 





IGHT 1306 H. P. Edge Moor Water Tube 

Boilers supply steam for the Lakeside 

plant—the largest power plant in the world 
using pulverized coal exclusively. 


The boilers are operated normally at 250% 
of their rated capacity. At this output 
three boilers are sufficient to oper- 
ate each of the two 20,000 
K. W. turbines. 


In a series of fifteen tests, 
the average efficiency of 
boilers,super-heaters and 
economizers was 87.3%. 
An efficiency of 85.6% 
has been obtained from 
the boilers alone. 








Lakeside Plant of the Milwaukee 
Electric Railway & Light Co.—the 
largest central stationin the world 
using pulverized coal exclusively 


Flue gas analyses 
show average re- 
sults of about 
14.5% CO>. 


The success of this 
installation is typi- 
cal of the perform- 
ance of Edge Moor 
WaterTube Boilers. 
Operators of large 
and small plants find 
in Edge Moor Boilers 
a new means of effecting 
worth-while economies. 


The Milwaukee Electric Rail- 
way and Light Company has in- 
stalled 67 Edge Moor Boilers totaling 
45,394 H. P. in its various plants, represent- 
ing 23 separate orders. 


Boiler room at Lakeside Plant 
Eight 1306 H. P. Edge Moor 
Boilers in two rows of four each, 


— 


ae 


| ar WH K-§ 
) | 


The new Edge Moor catalogue contains infor- 
mation of value to every plant operator. Have 
you received your copy? 


a 





EDGE MOOR IRON COMPANY 


; Two of the 5-d , 4-pass Edge M 
Established 1868 Boilers ime saseinn. Labeallie Plant. 
EDGE MOOR, DELAWARE 


New York Boston See 


Ou 
Chicago Pittsburgh rw + a 1922 
7 Charlotte Condensed 


Catalogues, 


~ EDGE MRR ERs 
_ Water’ lu 
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A.S.M.E. 
Boiler Code 





1918 Edition 


147 Pages, including appendix and index—35 illustrations 


Price $1.00 75c. to members 


MECHANICAL 
ENGINEERING 


REPORT containing standard specifica- 
tions for the construction, ee 
O 


and use of steam boilers, and embodying the 
collective knowledge of the world’s leading 
experts. 


The A.S.M.E. Boiler Code is now operative 
as a legal construction code in the states of 
Arkansas, California, Delaware, Indiana, 
Maryland, Michigan, Minnesota, Missouri, 
New York, New Jersey, Ohio, Oklahoma, Ore- 
gon, Pennsylvania, Rhode Island, Utah and 
Wisconsin. It is also used as a standard by 
fifteen of the leading boiler insurance com- 
panies, leading boiler manufacturers and by 
many of our foremost consulting engineers. 
The U. S. Government now specifies that 
boilers for many important Departments are 
to be constructed in accordance with the 


A.S.M.E. Boiler Code. 
Interpretations of the Boiler Code 


The Boiler Code Committee meets monthly for the 
purpose of considering inquiries and rendering inter- 
pretations relative to the Boiler Code. When ap- 
proved by the Council of the Society, these interpreta- 
tions are published in MECHANICAL ENGINEER- 
ING and subsequently issued in data sheet form for 
convenience of reference. 

The interpretations which have been issued by the 
Committee to date—nearly 400—cover matters of 
setting, erection and suspension, piping connections, 
as well as constructural details, and thus embrace a 
very valuable fund of information to everyone inter- 
ested in steam boiler construction. 


In view of the increasing recognition of the value of 
these interpretations to boiler manufacturers and users 
alike, and the fact that they are universally accepted in 
the seventeen states and ten cities in which the 
A.S.M.E. Boiler Code is operative, it is felt that many 
users of the Code will be desirous of keeping in close 
touch with the rulings made by the Committee and 
The Society is now prepared to furnish these interpre- 
tations regularly as issued following the meetings of 
the Boiler Code Committee. The Subscription price 
is $1.50 per annum. 


Complete sets of Interpretations from 
Case No. 200 to date are also obtainable 
at $1.50 a set (To members $1.25) 








OFFICIAL BOILER STAMPS 


Stamps for impressing the official symbols on power boilers as shown in 
Fig. 23 (page 87 of the Boiler Code, Edition of 1918), are obtainable only from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS (see Par. 
332, Boiler Code). The stamps are obtainable in two forms, one, the regular 
hand stamp with % in. symbol, at $3.00 each, and the other, a special hammer- 
type stamp, with 4 in. symbol at $3.00 each. The hammer-type stamp is par- 


ticularly serviceable for stamping thin boiler plate. 


It is the requirement of the Boiler Code Committee that the boiler manu- 
facturer in purchasing the official boiler stamp shall furnish an Affidavit on a 


Manufacturer’s Data 
Report Forms 


Manufacturer's Data Report 
Forms are also offered for sale 
for the convenience of manufac- 
turers who desire to enter power 
boilers in different states where 
the A.S.M.E. Boiler Code is 
operative. These blank forms 
are available at the following 


special blank form obtainable from the headquarters of the Society. It is ex- prices: 
pected that the order for each stamp purchased shall be accompanied by one of 


these Affidavits properly filled out and with the signature of the company offi- 
cially acknowledged by a Notary Public. This requirement for the stamp is 
solely for the purpose of safeguarding the use of the stamp in certifying that 
power boilers are built to the requirements of the A.S.M.E. Boiler Code. 


Single Copies 5c each 
In lots of 6— 24....3c each 
In lots of 25-100. . .2c each 
In lots of 100 or more 
1Xc each 


The American Society of Mechanical Engineers 
29 West 39th Street, New York, N. Y. 
































DECEMBER 
1922 


ADVERTISING SECTION 











JOHN O’BRIEN 
BOILER WORKS 
CO. 


St. Louis, Mo. 


Four 
Types of 
WATER , 
TUBE - “ 
BOILERS Ae 




















JE Davis & Sons Company 


122-123-1129 Harris Trust Bidg. 
ll W. Monroe St. 


CHICAGO. ILL. 
STEAM BOILER HEADQUARTERS 








Water Tube 
Cross Drum 
Return Tubular 


Plant at 
West De Pere 
Wisconsin 


Boers 














KEELER 


BOILERS, 


WATER TUBE AND RETURN TUBULAR 





ARE RELIABLE AND SAFE 
No Keeler boiler has ever exploded. 
ECONOMICAL; cost of upkeep 
phenominally low. 

EFFICIENT; numerous tests tell 


Cataleg of either type on request. 
E. KEELER CO., Williamsport, Penna. 
BRANCHES: NEW YORK PHILA. BOSTON 


| BUFFALO PITTSBURGH CHICAGO 
(SeeOur Data n1822 ASME Condensed Catalogues of Mechanical Equipment) 








A Big Factor In 
Plant Economy 





; 
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BIGELOW-HORNSBY 


WATER-TUBE 


oD0o0m BOl LERS oDooD 


will save money in steam production. Better furnace 
design with ample combustion space for the gases, the 
extra large percentage of direct heating surface exposed 
to the fire with assured unrestricted circulation and a 
100 per cent tube area steam release establish ideal 


operating conditions. 


Their actual economy records speak for themselves 


Investigate. Send the coupon 


The Bigelow Company 


20 Lloyd St., New Haven, Conn. 
New York Boston 


‘See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


—_— ema esc Oe ee 
12-22 
Date 
The Bigelow Company 


20 Lloyd Street 
New Haven, Conn. 


Gentlemen: 


Please send me a copy of 
Bigelow-Hornsby Water Tube Boilers 


your Catalog on 


Name....... 
Address .. 
Cr ee 
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1922 
T TITUSVILLE 
' HORIZONTAL TUBULAR BOILERS B 
FOR 
T STEAM HEATING O 
U Constructed in exact accordance with the 
A.S.M.E. Boiler Code I 
S Designed for a maximum working pressure 
V of fifteen pounds to the square inch. L 
Subjected to a hydro static test pressure 
I of sixty pounds before shipment. E 
L Catalogue sent on request. 
TITUSVILLE IRON WORKS COMPANY R 
L TITUSVILLE, PA. 
New York Detroit Pittsburgh 
E Chicago Buffalo Washington S 





(SeeOur Data n1822 ASME Condensed Catalogues of Mechanical Equipment 











HORIZONTAL RETURN TUBULAR BOILERS 


These boilers are constructed of high grade materials 
in full accordance with the A.S.M.E. Code. Standard 
settings can be provided with stationary or shaking grates, 

: and when desired, 
standard steel cas- 
ings can be provi- 
ded for these set- 
tings. Liberal 
proportions of 
heating surface, 
steam space and 
grate area. Regularly manufactured in units up to 250 h.p.; 
and for steam pressure of 200 Ibs. per square inch. Fur 
ther information regarding Cole Boilers, Tanks, Plate Work, 
etc., will be found on page 49 of the 1922 volume, A.S.M.E. 
Condensed Catalogues. 


R. D. Cole Mfg. Co. 

















Newnan, Georgia 






































Herbert Smokeless Boilers 
Down Draft Detachable Firebox 


An absolutely smokeless boiler that 
is guaranteed to consume 95% of 
smoke from any grade of mine coal 
and to increase the boiler capacity 
from 5 to 25 h. p., depending on size. 


HERBERT BOILER CO., Chicago 


New York City St. Louis, Mo., 
Omaha, Neb., Milwaukee, Wis., 
salt Lake City, Utah 
Spokane, Wash 


Minneapolis, Minn., 
Seattle, Wash., 
Oklahoma City, Okla. 

Montreal, Canada 


Atlanta, Ga 
Denver, Colo 
Wichita, Kan. 

Toronto, Canada 











They are 
efficient and durable 


All types of Casey-Hedges Boil- 
ers are designed to give the 
maximum of horse power with 
the minimum of fuel consump- 
tion, 


Let our engineering department assist 


you in selecting your next unit. 


(See Our Data n'922 ASME Condensed Catalogues of Mechanical Equipment) 


7 


CODE BOILER 


The Casey-Hedges Boilers 


are the result of years of 
design 
and construction of all types 
of boilers. They are built 
to conform with the stand- 
ards of the A. S. M. E. 
Boiler Code—they are safe, 
economical and durable. 


experience in the 


TheGsey-Hedges G- 


Chattanooga, Tenn. 


CHICAGO 


NEW YORK 


HABANA 
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A.S.M.E. CODE 
BOILERS 





“W & W Boilers con- 
form to A.S.M.E. Code, 
and are economical, dur- 
able and safe. 


“W & W” Boilers are 
built—for high effi- 
ciency—for high pres- 
sure—for high rating. 





The WALSH & WEIDNER BOILERS 


All types of “W & W” Boilers are built to obtain the highest efficiency in 
conjunction with durability and a minimum cost of up-keep. 


Before ordering your next unit—let us give you figures. 


The WALSH & WEIDNER BOILER COMPANY 


CHATTANOOGA, TENN. 


New York New Orleans Jacksonville Memphis Havana Kansas City 





San Francisco 


REDUCE | UNION BOILERS 


WATER TUBE and FIRE TUBE 


Design, Workmanship and Materials 

















Boiler Room 















































Costs! of the Highest Grade 
U h We solicit your inquiries 
se the 
UNION IRON WORKS 
Coupon ERIE, PA. 
TRADE: MARK See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 
THE WICKES BOILER CO. 
SAGINAW MICHIGAN, U. S. A. 
new Sent, os —_ — Pittsburgh, 1218 Empire Bldg. See our exhibit at the 
te t=. NATIONAL EXPOSITION OF POWER AND 
The Wicket Baier Co anemia MECHANICAL ENGINEERING 
acme Without obligation on my part, I would like to read Grand Central Palace, New York 
your educational technical bulletins as checked: 
oats 2. The Steam Boiler Bulletin 5. Saving Coal in Steam December 7th to 3th 
nalyst. Power Plants 
eo! ek eee Tue Georce T. Lapp Company 
saulanal Ar iene tome: sa First National Bank Building 
Nc aaah ahitiiahadltasdnasiilinetiinenisene Seas Pittsburgh, Penna. 
NI SRN iiss cncacvonncesinetedenabecinstoness ; Chicago Office New York Office 
. a McCormick Bldg. 18 Warren Street 
OMS AGGTESS ..cccoccccccce . : ecoseesnsoesenece eeve ; " 
OO EERE 2: OE ee ae nee See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 
D A.S.M.E.—22 — 
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Foster Protected Surface 


While a superheater is a relatively small part of a power 
plant, its reliability determines its continued operation and 
is therefore important. 


The reliability of Foster Superheaters is assured by the 





well known Foster protected surface, consisting of a steel rt Bee 
tube for strength and cast iron protecting rings for rugged- as Ss Sa 
ness and greatest possible superheating surface. 

The outer cast iron surface not only steadies the degree 

of superheat obtained, but also prevents burning out of 

the superheater elements and protects the steel tubes Advantages of 

from the corrosive effects of the furnace gases. The Foster Superheaters 
protection which it affords is so complete that the life |. Steel for strength, cast 

of a Foster Superheater is greater than that of the boiler for durability 

to which it is attached. ~~ ai ct aed pec hs —_ 


ate : . . 2 - uined from bare tubes 
The reliability of Foster Superheaters is being proven aici 2 

0 Lest ¢ i¢at 
daily in thousands of power plants all over the country. den demand 
Send for the Foster Superheater Book. It explains in 


detail the benefits of superheat and describes the Foster tape Surract 


Steam stays close to the hot 


: : : D. | lexibility of desig 
patented construction that assures these benefits with reat flexibility of design 


greatest reliability and least maintenance expense. 


POWER SPECIALTY COMPANY “The | Superheater 


l¢ ixtended 
Surface.’ Over 

111 Broadway, New York urjace — 

10,000 instaiiaitons 


Boston Philadelphia Pittsburgh Chicago San Francisco 
Kansas City Dallas Londun, England 


Plant at Dansville, N. Y., and Egham, England 


FOSTER 
SUPERHEATERS 

















me tee 
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At Your Service! 




















THE 


A.S.M.E. 


BOOTH 
No. 80 


OU are cordially invited 

to visit the A.S.M.E. Booth, 
Number 80, and make use 
of the following services: 


Rest Room for your com- 
fort. 

















Stenographer to write your 
letters. 














Mail addressed to the booth 
will be held until your ar- 
rival. 


National 
Exposition 
of 


Power and 






Appointments can be 


made to meet your friends 
at the booth. 





, Inf ti . 
Mechanical nformation can be had 
A ‘ about the Exposition, New 

Engineering York City and vicinity. 





Applications can be filed 
at the booth for member- 
ship in the Society. 














Grand Central Palace 
New York, N. Y. 
December 7th to 13th 


Publications of the Society 
will be on exhibition. 





American Society of Mechanical Engineers 


29 West 39th Street, New York, N. Y. 
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For any size or type boiler—Close Sogpetuse regulation. 
Send for Bulletin -7 


THE SUPERHEATER COMPANY 
General Offices: 17 East 42nd St., New York 










RADIAL 
BRICK 
CHIMNEYS 


Designed 
and Erected 







See our data on 
page 81 of 1922 
volumeA.S.M.E. 
Condensed 
Catalogues 











Chicago: Peoples Gas Bidg. Pittsburgh: Union Arcade Bidg. 
For Canada: The Superhearer Company, Lrd.. Monrreal 























THE HEINE CHIMNEY CO. 


ENGINEERS and BUILDERS 


RADIAL BRICK 


and 


CONCRETE CHIMNEYS 


Chicago, IIl. 
123 W. Madison St. 





AMERICAN CHIMNEY CORPORATION 


147 Fourth Avenue, New York 
i BOSTON PHILADELPHIA CLEVELAND CHICAGO 


New York, N. Y. 
30 Church St. 








Branch offices in all principal cities 
































Classified Advertisements 


If you desire capital or have it to invest; if you 
have a patent for sale or development; if you 
have on hand used machinery for disposal, or if 





to dispose of; in fact, anything to be offered that 
somebody else may want, or anything wanted 
that somebody else may have—use a Classified 
you want such equipment; if you have copies of Advertisement in MECHANICAL ENGINEERING for 
publications, or a set of drawing instruments quick results. 


.--RATES... 


40 cents a line; 30 cents a line to members of A.S.M.E 
insertion, 5 lines; maximum, 20 lines. No display 


Address 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 West 39th Street 


(Minimum 
matter carried.) 


New York City 














THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 
Builders since 1868 of 


Makers of Steam Superheaters 
Water Tube Boilers 


since 1898 and of Chain Grate 








of continuing reliability 


BRANCH OFFICES 
Boston, 49 Federal Street 
PHILADELPHIA, North American Building 
PittspurGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 
Cuicaco, Marquette Building 
Cincinnati, Traction Building 
ATLANTA, Candler Building 
Tucson, Ariz., 21 So. Stone Avenue 
Dau.as, Tex., 2001 Magnolia Building 
Hono.uuu, H. T. Castle & Cooke Building 


— 





WORKS 
Bayonne, N.J 
Barberton, Ohio 


. 
Stokers since 1893 
BRANCH OFFICES 
Dertrrort, Ford Building 
New Orveans, 521-5 Baronne Street 
Houston, Texas, Southern Pacific Buildin 
Denver, 435 Seventeenth Street 
SaLt Lake Crty, 705-6 Kearns Building 
San Francisco, Sheldon Building 
Los ANGELa#s, 404-6 Central Building 
Seatrie, L. C. Smith Building 
Havana, Cusa, Calle de Aguiar 104 
San Juan, Porto Rico, Royal Bank Building 
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The Use of Pulverized Coal 
Results in Large Savings 


With Erie City Pulverized Coal Equip- 
ment it is possible to maintain an overall 
efficiency of 80% or more. This consti- 
tutes a big economy in fuel to begin with. 
The pulverized coal burns practically like 
gas oroil. Coals with low B.t.u. content, 
high in sulphur, and with high or low 
fusing ash may be utilized. 


No pulverized coal is kept in storage—it is 
pulverized only as used. Changing load 
demands are taken care of by the perfect 
flexibility of the system. Smokeless com- 
bustion is assured. No clinker or slag 
troubles. Nostandby losses. Low draft 
requirements. Lowest labor cost. No 
cleaning of fires. Absolute control of 
CO.. Low maintenance expense—entire 
mechanism outside of combustion space. 
Adaptable to any size plant—all boiler 
installations. One type of machine for 
all kinds of bituminous coal. Driven by 
motor, steam turbine, or provision can be 
made for driving by means of a belt. 


Investigate Erie City Equipment 


ERIE CITY IRON WORKS 
ERIE, PA., U.S. A. 


Manufacturers also of Erie City Water Tube, 
and Return Tubular Boilers, The Lentz Engine, 
and other products, as shown on pages 54 and 
55 of the 1922 A.S.M.E. Condensed Catalogues. 
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Save 


uXiliar 
A y 


On A — 


HI-EP FICIENCY Him SPEELO 


MmRADIALIELOWFANS: 


a 








MECHANICAL DRAFT 
GREEN'S 


RADIAL FLOW 


AND 


STEEL PLATE FANS 


MEET MODERN BOILER 
ROOM REQUIREMENTS 


BULLETIN No. 127. - - STEEL PLATE 
BULLETIN No. 152. - - RADIAL FLOW 


(See Our Data n'922 ASME Condensed Catalogues of Mechanical Equyment) 











THE GREEN| FUEL’ ECONOMIZER G@. 


PIPE and FITTINGS 


For all uses 
BAROMETRIC CONDENSERS 
GAS PRODUCERS 


HEAVY CASTINGS 


Sugar House 
Miscellaneous 


e Cast ° and 
United States Iron Pipe Foundry Co. 
General Office, Burlington, N. J. 

SALES OFFICES 
Philadelphia Chicago 
Pittsburgh St. Louis 
Cleveland Buffalo 
Cincinnati Minneapolis Dallas 


Chemical 


New York 
Birmingham 
an Francisco 


Kansas City 























DeceMBER 
1922 











ADVERTISING SECTION 47 


C Announcing 
—— 


dvance in 
pre 


building 








TreLateral Reto + Stoker 


TRADE MARK 


Multiple retort efficiency with single retort simplicity- 


that is 


the gift of the Lateral Retort Stoker to the power plant world 


HE view above shows how the multiple retort 

effect is obtained in an extremely simple way. 

Coal is fed lengthwise into the main retort by 
the strokes of a steam operated ram. It is then 
distributed sidewise into the 


insures highest combustion efficiency, and the large 
reserve fuel capacity of the retorts insures heavy 
overload capacity and ability to handle sudden peak 
loads. 


The coal feed to 





several lateral retorts. Only 
two steam cylinders and mov- ~~ 
ing units are used, and the ES 
few moving parts are never ic 
subjected to the heat of the 
furnace — yet note how this 
firing method attains a degree 
of efficiency never before 
equaled in a stoker of equal 
simplicity. 


The coal is under-fed through- 
out. Although a side dump 
is employed, the fuel is not 
overfed onto side grate bars 








the main 
= ae cylinder and to the lateral 
4 retorts is controlled separ- 
woe! ately, insuring an even fuel 
pe | bed and increased flexibility. 
= 
=« By applying the multiple re- 
eae tort principle to a side dump 


stoker the necessity for exca- 
vation and basement ash pits 
is eliminated. This makes 
the installation cost extreme- 
ly low. Also it makes the 
w: stoker adaptable to old boil- 
; j ers without making expensive 
changes. 





as in former side dump stok- 
ers. It is under-fed, not only to the main retort, but 
also to each lateral retort. The advantages of under- 
feed combustion are retained—distillation of volatiles 
is slow and thorough; coking is complete. This 





How extreme simplicity made 
possible by this revolutionary basic principle, has 
produced a high duty multiple retort stoker that can 
be installed at a moderate cost is told in a new 
catalogue. Write for it. 


SANFORD RILEY STOKER Co. WASRey/ 





BOSTON NEW YORK PHILADELPHIA PITTSBURGH 


CHICAGO ST. PAUL, 


WORCESTER, MASS. 


“RILEY "Underfeed Stokers “JONES” Underfeed Stokers 
“MURPHY Automate Furnaces 


THE UNDER-FEED STOKER CO oF CANADA, Lro.. TORONTO 






* STOKER ' 


COMPANY 


i 





BUFFALO CLEVELAND DETROIT 


OENVER CINCINNATI 

















i 
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ACommonSense Balance 





Green Cast-Iron 
Hoppers 


solve the problem of transfer 
and storage ofash from theboiler 
room. They are adaptable to 
practically any plant layout. 
Easily and quickly erected by 
unskilled labor. Contents are 
instantly discharged into truck 
or railroad car thus eliminating 
rehandling charges. 











mi] « 


INTERNATIONAL COMBUSTION ~ 


f Gre en) Ca 


e; yas) ee ee Bg sagt 3 . : # 4 Of 
eo * ie = oe o> Oty eek ey LO =) Lo. Of iC is », oy ae 
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Means Lower Steam Costs 


There are three important factors in steam 
generation economy: 


Maintenance Efficiency Capacity 


Low steam costs are dependent upon maintain- 
ing the proper balance between these factors. 


Green Chain Grate Stokers have established a 
reputation for producing steam at low cost. 
They operate upon a common sense balance 
of Efficiency, Capacity and Maintenance. 


We will be glad to show you why Green 
Chain Grate Stokers are able to produce 
cheaper steam. Write Dept. A for literature. 


GREEN ENGINEERING COMPANY 
70 Kennedy Avenue East Chicago, Indiana 











_ ENGINEERING CORPORATION 
CHAIN GRATE 


STOKERS 7 
: — CAST-IRON HOPPERS 
re A \ ‘e@; (0) . t De S SEALFLEX ARCHES 
uid PRESSURE WATER- 
A ST APES aI 








BACKS 











S - rs — @ rc a. % e —% < ‘ ‘ 4 3 a ‘ im “art es 
. a a} 4) Wii PA) WO. © no ~~. ~ i" Fy ~ s 
i ie “a aes Cries Grtin® @ Aire Oottrs &et re: Certs Ate Atha 
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Detroit Single Retort Underfeed 
; Stokers can be Installed Profitably 
Under Tubular Boilers 
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Tubular Boilers fired by Detroit Single Retort Underfeed Stokers 


Take the case of two power plants of approximately 
equal size and capacity. One of them had hand-fired 
furnaces, under tubular boilers, and the bad condi- 
tions of this type of firing had a psychological effect 
on those working in the boiler room. The place was 
in a generally ill-kept and unsatisfactory condition. 
The other plant, which also had tubular boilers, 
was equipped with mechanical stokers, and, perhaps, 
because the attainment of efliciency in combustion 
stimulated the firemen to better work all around, the 
boiler room was in first class condition. The first 
plant was using one and one half times as much coal 
as the second, and because of lack of efficiency in the 
boiler room, the cost of steam generation was actually 
twice the cost of production in the second plant. 


When stokers were finally installed in the inefficient 
plant it was found that a cheaper grade of fuel than 
had previously been used could be burned, and that, 
due to the uniformity with which the stoker fed the 
fuel, the proper proportioning of air for combustion, 
the absence of large amounts of excess air, etc., it 
was possible to maintain a uniform boiler efficiency 
of approximately 70 per cent, whereas 55 to 60 per 


cent had been the rule before. The same amount of 
steam was generated with considerably less coal. 


With the installation of the stokers, a transformation 
took place in the boiler room. The firemen began to 
display a hearty interest in their work. As a net 
result the cost of producing steam in the plant was 
reduced something like 50 per cent. 


 — 






a 


Ask for your copy of “Cuttina 


the t of Producing Steam 

It describes Detroit Sinadle Re- 
tort Underfeed Stokers and tells 
the st ry « f the two plants men- 
tioned in this advertisement 


in detail. Request Bulletin 228 


DETROIT STOKER COMPANY 


> Underfeed Forced Draft and Overfeed Natural Draft Stokers 
228 GENERAL MOTORS BUILDING DETROIT, MICH. 














DecemM! 


1922 


sER 


ADVERTISING SECTION 


CLEANING THE FIRE 


The Taylor Stoker was the first underfeed stoker on which the ashes 


were discharged at the rear. 


Notice how many stokers now include this idea. 


51 


Coupled with this, it was the first 
underfeed stoker which automatically cleaned its own firebed. 





Firing aisle in 
the Delaware sta- 
tion of Philadel- 
phia Electric Co. 
where Taylor 
tokers now serve 
eight bowlers of 
1508 rated hors 
power each and 
four boulers rated 
at 1427 horse 
power per unit. 


me Jaylor Stoker 


Has seen service in the various plants of the Philadelphia 
Electric Company system since 1908, when the first in- 


stallation was made in the Schuylkill Station. The 
original installation and repeat orders make the records 
read like this: 


1908 1909 IgII 1912 Ig14—I1916—I19g917 


191g 


1913 


1922 
Making a total of 82 Taylors serving more than 76, 
rated boiler horse power. 


Money can’t buy a better stoker 


Ask today for a copy of our new booklet, The Rotary Ash Discharge 


to te 


centrated and 


‘ert. 
facturing 





one of 


ht and power 
most con- 


ersified manu- 

ntler 
in the world. It 
design 1s the re- 
sult of the long 
experience of the 
Philadelphia 
Electric Co's en- 
gineers in pro- 
duction of power. 


American Engineering Company 


Philadelphia 


Manufactured in Canada by 
TAYLOR STOKER COMPANY, LTD., TORONTO, ONT. 
Principal Sales Office: 416 Phillips Place, Montreal, Que. 
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efficiency 79.7% 


—another triumph 
for dampered air control 


EAT it if you can—that record of 79.7% 
efficiency—but use an Illinois Stoker if you 
really want to succeed! 


This remarkable record is the result of a thir- 
teen hour test of two of the six 8 x 12 ft. Type 
G Illinois Forced Draft Stokers installed under 
421 hp. horizontal water tube vertically baffled 
boilers in the plant of the Imperial Oil Co., Ltd., 
Sarnia, Canada, as shown in the illustration 
above. 


A heavy snow and sleet storm, accompanied by 
a freezing temperature, raged throughout the 
test; yet, when the final calculations were made, 
there it was in black and white fully supported 
by complete, accurate entries—a combined efh- 
ciency of practically 80% 


This highly significant test raises a question 
that you should be able to answer: 


Could this high efficiency have been attained 
without the Illinois system of dampered air 
control—could it have been approached without 
other equally famous Illinois features ? 


We'll leave it to you. 


The new Illinois Catalog L will help you to ar- 
rive at the correct answer. It describes Type A 
(natural draft) and Type G (forced draft) IlIli- 


nois Stokers. 


ILLINOIS STOKER CO. 
102 West 7th Street, Alton, III. 


Chicaco: Ernest E. Lee Co., 115 S. Dearborn St. 
Kansas City: J. F. Pritchard & Co., Reliance Bldg. 
New York: H. G. Meissner, 141 Broadway 
Indianapolis: R. H. Bennett, 305 Merchants Bank Bldg. 
Minneapolis: H. R. N. Johnson, 917A Marquette Ave. 
Denver: A. B. Kennedy, Engineer's Bldg. 


ILLINOI 


CHAIN GRATE 


TOKERS 


With Dampered AIR CONTROL 






























Concentration of heat 
where heat is wanted 


Control of heat where 
control is needed 


Utilization of heat units 
for the purpose intend- 
ed = 


These are three of the 
results accomplished by 
Sil-O-Cel Heat Insula- 
tion. 


Sil-O-Cel is a microscopically 
porous, siliceous material which 
possesses the lowest heat conduc- 
tivity of any insulation suitable for 
high temperatures. Extremely light 
in weight, it possesses great struc- 
tural strength and can be furnished 
in forms which stand without 
shrinkage direct heats of 2200° F. 


Brick, block, powder, cement, 
a form of insulation for any type of 
heated equipment without change 
in design. 


Write nearest office for complete 
information given in Bulletin H-6 C, 


CELITE PRODUCTS Ae 


ee aadie> daa 
- Boston - Buffalo - Gucenat 6 Cleveland Oerver 


los Ss - New Orleans - Philadeiphia - Pittsburgh - St Lows 
ton Ragees nec PRODUCTS LIMITED. Rew Birks Bidg Montreal, Canada 


Prevents | 


Heat Pene etration ?) N 


2 
7 — 
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Me Yave Grmtes Save Fuel and Maintenance the 
Better to Serve Every Industry Tha 


Made of selected and tested ‘GRATES 
materiais in the McClave-Brooks | STOKERS | 
Company’s plant and according to | BLOWERS 
the rigid McClave standards, every \ 
McClave Grate or other combus- 
tion appliance is so designed and 


so made that it shall render the a es 













utmost in service to the user with Lott ee  SACKSON Ramway & Licur Co. 
maximum economy in fuel and ~=i 
maintenance. JACKSON, TENN. 





May 27, 1922. 





Write for catalog. | 


McCLAVE-BROOKS COMPANY | wei: | 


Makers of the famous McClave Grates since 1883 


Por the past ten years we have 
asec McClave Grates exclusively under all 

~ . i rs in ov F Station. 
Scranton, Pennsylvania tdarelansyn 1209s 

| These erates have given us most 
} excellent resvlte in the way of fuel saving, 
i” ee ee service, and low maintenance. 

BRANCH OFFICES: 


At any time that we purchase 


New York Philadelphia Boston Detroit Chicago new boilers it is our intention to equip them 
Greenville, S. C. Kansas City St. Louis Jackson, Miss. Seen ee Senay 
Pittsburgh Omaha Syracuse Dallas Youre moet respectfully, 

Salt Lake City Owensboro, Ky. St. Paul Jf 


GENERAL SUPERINTENDENT. 











Boiler room tn power station 
of the Jackson Railway & 
Light Company, Jackson, 
Tenn., John Wisdom, Genera! 
Superintendent. Sets ot 
McClave 2-A Grat-s under 
two 508 H. P. Sterling Boilers. 
Two additional sets are under 
two 200 H. P. Vogt Boilers in 
the same plant. 


~— wm 
oe 





Weave COMBUSTION SYSTEMS 267 greater economy 
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The TYPE “S” 


Non-Warpable, Monel metal, Sectional 
Air-Cooled, Soot Blower Unit 


Valve-in-head-Geared-Full Floating 
= ee 
cea Ol 


Made to meet Service—Not Price 



















Ld 
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The BAYER is the only unit that will 
stand up in this hot spot!! 





Encased in its air tube housing and pro- 
tected by cool circulating air, the steam 
element snugly awaits commands to rid 
the boiler of soot. It is not affected 
by the raging, deadly, destructive high 
temperatures, because of the air space 
between the two tubes. Further, its 
sectional construction allows for any 
expansion or contraction, thus prevent- 
ing warping. 


Bayer equipment is fully covered by 
patents allowed and pending. 


To such users of the revolving type of mechanical soot 
blowers who are experiencing trouble with their elements 
located in high temperatures, we invite correspondence with 


\ 


a view of replacing such elements with the Bayer Non 


Warpable, Indestructible, Sectional, Air-Cooled Soot Blower 
Unit which will eliminate much annoyance, expense and / 


maintenance. 


tHE BAYER co. 








4068 Park Ave. St. Louis, Mo. U.S.A. Pr y, 
We have openings in several localities for top notch representatives cee” 


Mail coupon for booklet and complete information on our Type ‘‘S’’ Non-Warpable, Monel metal, Sectional, Air-Cooled 
Soot Blower Unit, to THE BAYER COMPANY, 4068 PARK AVE., ST. LOUIS, MO. 


Name... parities Aine lis wake ata — is board ben Kind of bosler......... 


Ce ee eR Ae oe ee ce LON Boe SIGPRY ITE oe oT RENTS I re ee ad cealiiar o » ania ata 


M.E.12-22 
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Automatic Valved 
Soot Blowers 


Gi“ VALV -IN- HEAD” 





We are the originators of soot blowers 
having valves automatically operated by 
the rotation of the blower which con- 
struction is covered by patents, issued and 
pending, owned by us. Infringements of 
these patents will be prosecuted. 


DIAMOND POWER SPECIALTY CORPORATION 
DETROIT, MICHIGAN, U.S.A. 
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The TYPE “S” 


Non-Warpable, Monel metal, Sectional 
Air-Cooled, Soot Blower Unit 


Valve-in-head-Geared-Full Floating 


[ROWTL METAL SECTIONAL CUTER OF Aut ToRE 
eran —— | 


Saat 4 Made to meet Service—Not Price 


The BAYER is the only unit that will 
stand up in this hot spot!! 


















Encased in its air tube housing and pro- 
tected by cool circulating air, the steam 
element snugly awaits commands to rid 
the boiler of soot. It is not affected 
by the raging, deadly, destructive high 
temperatures, because of the air space 
between the two tubes. Further, its 
sectional construction allows for any 
expansion or contraction, thus prevent- 
ing warping. 


ass 
: 


78 
. 
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Bayer equipment is fully covered by 
patents allowed and pending. 


To such users of the revolving type of mechanical soot 

blowers who are experiencing trouble with their elements 

located in high temperatures, we invite correspondence with 

a view of replacing such elements with the Bayer Non 

Warpable, Indestructible, Sectional, Air-Cooled Soot Blower 
\\ Unit which will eliminate much 
maintenance. 


THE BAYER co. 


4068 Park Ave. St. Louis, Mo. U.S.A. 


We have openings in several localities for top notch representatives 


annoyance, expense and 





ee ee ee ee ee ee ee ee ee ee ee SS Se So Sr Ser 


Mail coupon for booklet and complete information on our Type ‘‘S’’ Non-Warpable, Monel metal, Sectional, Air-Cooled 


Soot Blower Unit, to THE BAYER COMPANY, 4068 PARK AVE., ST. LOUIS, MO. 


NE ike < oo cigin saa RGa ah a Re ain e wa iow aes are Kind of boiler 


IN che bl oon ee gs Se 5 Sr tha een ERs Bir eral une Business 


M.E.12-22 
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Automatic Valved 
S O ot Blowers 


0.“ VALV -IN-HEAD” 








We are the originators of soot blowers 
having valves automatically operated by 
the rotation of the blower which con- 
struction 1s covered by patents, issued and 
pending, owned by us. Infringements of 
these patents will be prosecuted. 


DIAMOND POWER SPECIALTY CORPORATION 
DETROIT, MICHIGAN, U.S.A. 
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OW much would it 


be worth to you to 
know that your coal will 


be delivered this winter 
when needed? 


And in addition to know 
that it will be of highest 
quality, for the particular 
conditions under which it 
is to be used? 


A “‘Pennsylvania’’ contract 
will relieve you of worry; 
and possibly save you the 
payment of premiums. 


PENNSYLVANIA GOAL 
& CoKE CORPORATION 


Pardee and Webster Steam Coals 
Webster Selected Smithing Coal 


17 Battery Place, New York 


Philadelphia: Land Title Building 
racuse: Union Building 
oston: 141 Milk Street 

Hartford: 36 Pearl Street 
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| FILES HAND STOKERS 


Always the most 
efficient. 

Recent improve- 
ments in design 
and construction 
make this stoker 
the most dur- 
able. Ask us for 
the proof, 


GIBBY ENGINEERING COMPANY 


East Boston, Mass. 
(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 























NEGUS-TIFFANY actrxvors 


WILL CURE YOUR WET COAL TROUBLES 


and increase boiler efficiency at all times 





1 Saves Coal 

| Saves Labor 
Saves Breakage 
Saves Money 
Saves Cussing 


W. E. ELLIS CO. 
Haverhill, Mass. 























The time and ex- 
pense of cleaning 
boilers is high but 
it may be cut in 
half 
















BOILER 


using 


sesty OTT. J 


BOILER GRAPHITE 


| 

The action of graphite is mechanical—not chemical | 

and it does not attack the metal. It is not affected by 

acid in the water or heat in the boilers. 
Graphite particles work their way through the fissures 

in the scale and penetrate between the scale and the metal | 

The scale thus loosened may be easily removed 

Dixon's Boiler Graphite is a common-sense treatment 

for scale, Safe, Economical, Efficient. | 


Write for Booklet No. 160T 
‘“*Graphite for the Boilers’’ 





JOSEPH DIXON CRUCIBLE CO. 





JERSEY CITY, N. J. 


Established 1827 
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=~ Soft Water 
) [7] Storage Tank 
ee — . - 
EEEFEREE EREEEF PREPARE” fF’ 
BF rer Ep |" 
Fee ERR EPP pp 
pony EE EEEEEEY Ey” 
3s 
Fl liagram showing water supply system described below 
Not a Single Boiler Tube Replaced 
iler Pl Si 1920 
in 4800 H. P. Boiler Plant Since 
A large industrial corporation in Buffalo, N. Y. With this in mind a Permutit zeolite water 
operates a boiler plant consisting of 6 Sterling, softening system was installed in September 1920 
vertical water tube boilers that develop an when the plant was built. It delivers 230, 
average of 4800 H. P., 24 hours per day the gallons of absolutely clean, zero soft water per 
vear round. day, and during the two years it has been in 
| for boiler feed service it has completely prevented the forma- 
The water yy used for boiler feed purposes : . ; . : 
he w ater Supply Used FO - 4 I dit tion of scale, sludge and mud in the boilers or 
is derive ake Erie, Te *s having 
1S derived from Lake Erie, an eside ing shale connertionn 
variable amounts of sludge and mud forming 
matter, contains an average of 8 grains of hard- A letter from the vice president of the corpora 
ness per gallon. tion states in part 
Due to the steady demand for continuous yi recently we opened a boiler after 
service from these boilers, which are operated nine months continuous service and found 
eee ; gt no scale of any character on the tubes 
day and night without a letup, it is absolutely 
essential that they be free from scale, sludge and ag we have not as yet replaced a tube 
mud, as an interruption in service to replace or after one and one-half years of operation. 
clean boiler tubes would be very costly. In this large boiler plant, operating at heavy 
loads day and night, there are no cleaning gangs 
employed, no boiler shut downs, no tube replace- 
ments—and there have been none since the 
plant was built in 192 
How about Y( dt R boiler plant? Let us solv e 
your problems too. Write for our valuable 
booklet today. 
; 440 Fourth Ave. New York 
Photograph of Permutit'water softening plant described above. 
Note small sise and simplicity of the installation. 
' 
Fond “A The 
Zeolite Water Softener Patent | —— . Permutit 
Sustained — \ Send for : : 
aa \ ~ mpa 
The Federal Court at Buffalo (Hazel ee  \ ] -e fr ~~ ij kl of 440 Fourth Ave 
J Jon June 15th, 1921, handed downa eee bhis J ret IOORTLE , a ieraegy 
decision sustaining our brocd patent \ ie . ™ P New York 
covering Zeolite Water Softeners which \ _ \ -“ 
has been affirmed by the Court of Please send me your 
Appeals. According tothis decision all : free booklet, “‘Reducing 
Zeolite Water Softening Apparatus \ -" Fuel and Boiler Plant 
on the market not made by us is an in- Operating Costs.”’ 
Sringement of this patent ’ . . 
lo need to borrow trouble buy - or 
Permutit—it is the best anyway ~~ er 
gt Address 
See Our Data in 1922 A.S.M.E. Condensed Catalogues of »* 
Mechanical Equipment ae, - — 
—_ a Company... 
























|} 
The same old 
story over 
and over 
again — 


OES it pay? Can you possibly justify 
the endless attack on scale? Turbining 
and other methods of mechanical scale 

removal are merely an admission that 

you do countenance scale in your boilers. 


Scale increases after cleaning periods and reaches 
the peak of heat insulation before cleaning 
periods. The average insulation can be re- 
duced only by extremely frequent cleanings, 
in which case labor and shutdown costs ex- 
ceed the saving gained in fuel economy. 


Chemical compounds are another admission that 
softened water is needed, and the sludge formed 
and frequent blow offs required, are proofs that 
compounds are only a makeshift remedy for 
scale troubles. 


Are you justifying these methods on a basis of 
cost? Are you under the impression that these 
makeshift methods save money as compared with 
the International Hot-Flow Water Softener? If 
so, you should make some cost comparisons. 


We have outlined the items that should be com- 
pared. Youdothe comparing. Would you like 
to have a blank to fill out 
that will put the dollar 
and cents side of the boiler 
scale problem clearly be- 
fore you? Then pencil a 
request to— 


International Filter Co. 
WATER SOFTENING 
AND FILTRATION PLANTS 
Works and General Offices: 


333 W. 25th Pl, Chicago 


New York Pittsburgh Buffalo San Francisco 


Canadian International Filter Co., Ltd., 
Confederation Life Bidg., Toronto. 





The International Hot-Flow 
Water Softener supplies boilers 
with the equivalent of hot rain 
water. Such feed water can 
form no scale. 


INTERNATIONAL 


WATER SOFTENERS 
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SPRACO 


Full Cone Spray Nozzles 
| as used in Spraco cooling pond systems 

produce finer drops, more uniform dis- 
tribution and greater cooling results than 
any other device of its kind now on the 
market. 

Send for Catalogue C-22 

SPRAY ENGINEERING CO., Boston, Mass. 


Manufacturing also Air Washers, Spraco Paint Gums, Spraco 
Nozzles and Strainers, Vaughan Flow Meters, Etc. 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


| UNISOL 


REG. U.S. PAT. OFF. 

















Daily blowing down, and the proper use of 

UNISOL, gradually removes boiler scale, pre- 

| vents scale formation, stops and prevents cor- 

rosion and pitting, and removes grease from 
steam boilers. 


Pamphlet on request. Money back guarantee. 


UNISOL MFG. CO. Jersey City, N. J. 
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\ 
WE-FU-GO ANDO SCAIFE 
SOFTENING SYSTEMS 


Scaife Standardized Softened Waier 


For Boiler Feed and all Industrial Uses 


Scaife Filters for all Purposes 
NEW YORK: 26 Cortlandt St.; CHICAGO: First Nat’! Bank Bldg. 










































See Our Data in'922 ASME Condensed Catalogues of Mechanical 
WM.BSCAIFE & SONS CO.PITTSBU 


f 





RGH PA. 
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RIGHT 
, f\ a en + 
: ___WRONG_ Pans Can’t Clog 
L ; 
—} Teteches? | Xscote It is impossible for the pans of a 
Worthington - Stilwell Feed Water 
Heater to block or clog. The water 


flows over notches in the tray flange, 
and not through holes in the bottom of 
the pan. Scale deposit simply settles 
in the bottom of the pan and does no 
harm. The water is always broken up 
into the proper number of streams 
irrespective of lime deposits. 


WORTHINGTON 


ae 
——— 




















a ee 

—— ) ——+——— 
<SOLUTINS @5 oS 
Slt A= bee 








Worthington-Stilwell open feed water heater. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Executive Offices 115 Broadway, New York City Branch Offices in 24 Large Cities W 102.4 





























A WHEELER CONDENSER INSTALLATION | 
Is A TRUE ECONOMY 





Kirst cost is always a consideration in buying any apparatus but a more 
important consideration is the question of upkeep and operating expense. 


Upkeep and operating expense rather than first cost are the reasons why 
“one who knows” buys Wheeler Condensers. 


Send for Catalog 112-C on ‘‘Wheeler Condensers.”’ 


WHEELER CONDENSER & ENGINEERING CO. 
CARTERET, N. J. 
(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 


See our Exhibit at Exposition of POWER & MECHANICAL ENGINEERING, GRAND CENTRAL PALACE, NEW YORK CITY, Dec. 7th to 13th 
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Carry a High Vacuum 
Without An Air Pump 

















KOERTING 
Multi-Jet 
CONDENSERS 


Simple to install and operate. 
Positive and reliable in service. 


Built in 30 standard sizes from 100 
to 10,000 kw. capacity. 


Address Condenser Department. 


CHUTTE 
CGRTING 


1166 THOMP/ON Fre 
PHILADELPHIA -P* 


(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment. 











SPRAY POND 


—_— whit py ee. PS ere 


- 








VERSUS 
COOLING TOWER— which? 

















Which type of water cooling device is better for your plant ? 


The answer depends on the nature of the duty, the climate, 
and the amount and value of available space. 


: No sweeping claim of superiority for either type can be justified 
in the absence of specific information covering plant conditions 


We investigate, then quote you on best type for your partic- 
ular service 


THE COOLING TOWER CO., INC. 
17 John St., New York 


COOLING TOWERS AIR WASHERS 
SPRAY NOZZLE SYSTEMS 


Write for Catalogue 9A 


‘See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


























Steam 


Actuated 


Radojet 
Air 
Pump 


(Patented) 





Can be operated efficiently and economi- 
cally with high or low pressure steam. 


Over 6 million H. P. sold. 
Surface and Jet Condensers for all service. 
(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 
C. H. Wheeler Manufacturing Co. 


Main Office and Works: Philadelphia 


BRANCHES: 
Boston Chicago Pittsburgh 
San Francisco Seattle 


New York Charlotte 
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KENNEDY 


VALVES - = 
have stood the test of time. Their superior 
features have been proven by efficient service 
from year to year. There is no necessity for GH PR E S. RE 
experimenting when buying valves 

Send for the Kennedy Catalogue 
and keep it on your desk 
SAF 
/ i 
MFG.CO. (5 
| 


ELMIRA, N. Y. 
Export Office: 


Elmira, N. Y. oe Whatever 


Your Needs 
May be in the line of Hydraulic 
ASHTON machinery or Hodvantic Sutin, WE 























POP VALVES and GAGES CAN FILL THEM. 

Recognizes or ei absolutely ' 

—@ Not only can we supply the style of 
Used in the leading high press you desire but we can back it up 


pressure power plants. 


with forty-five years of experience in the 
Send for Catalog No. 18 which . e 





tells all about the full line of building of Hydraulic equipment. 
ASHTON Specialties 
In most cases we can supply presses 
The Ashton Valve Co. PP'y I 
BOSTON NEW YORK CHICAGO of standard design. However our staff of 
alin ra engineers are at all times capable of pro 
pL ‘ngineers are at ¢ »s capable - 
2 See Our Data in'1822 ASME Condensed Catalogues of Mechanical Equipment , 








ducing presses for special requirements. 











_- 


CLASSIFIED ADVERTISEMENTS 


If you desire capital or have it to invest; if you 
have a patent for sale or development; if you have 
op hand used machinery for disposal, or if you 
want such equipment; if you have copies of pub- 
lications, or a set of drawing instruments to dis 
pose of; in fact, anything to be offered that some 
body else may want, or anything wanted that some 
body else may have—use a ciassified advertisement 
lo MumcmanicaL ENotnggeino for quick results 


RATES 
40 cents a line; 30 cents a line to members of 


AS.M.BE. (Minimum insertion, 5 lines; maximum, 
30 lines. No display matter carried.) 

















Hydraulic Presses and Pumps 


Hydraulic Accumulators 

















Address Hydraulic Valves 

The American Society of Mechanical Engineers ' . . 

29 West 39th Street New York City (Hydraulic Intensifiers 
mal Hydraulic Fittings 














Chapman 


Write us, TODAY, for catalogs, draw- 
Cast Steel 


ings and estimates of presses designed for 


(| a t e Va | ves your needs. 


‘See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 








Guaranteed 5 years =. 
The Chapman Valve Mfg. Co. THE HYDRAULIC PRESS MFG. CO. 
Indian Orchard, Mass. 50-56 LINCOLN AVE., MOUNT GILEAD, OHIO 
BRANCH OFFICES New York, 39-41 Cortlandt Street 
Betton rhiiadeights ‘eieale Ge"yert | Buffalo Cleveland 
Los Angeles Fulsa San Francisco 











Mutual Life Building Kirby Building 











MECHANICAL 








Engineering Foundation 


as the Joint Research Agency 


of the Founder Societies 


Co-operates with National Research Council in 


Support of its Division of Engineering 


Among projects in hand of interest to Mechanical Engineers may be 


mentioned research connected with 


Fatigue of Metals. 
Electric arc, resistance and spot welding. 


Molding Sand Investigation. 


More information about the Division of Engineering and other 
projects in which Engineering Foundation is interested will be 
given on request. 


Please y dddres S 


Alfred D. Flinn, Director 
Engineering Societies Building 


29 West 39th Street, New York. 
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FITTINGS 
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There is a Vogt Drop Forged Steel Valve and Fitting for every 
need where high pressures or temperatures in oil, gas, air, water, 
ammonia, steam and super-heated steam are used. The drop 
forging method used in the production of Vogt Fittings, makes 
strength their dominant feature. Let us quote on your valve 
and fitting needs for high pressure and temperature work. 


Write today for catalog, special discount sheet 
and sample Fitting. 


HENRY VOGT MACHINE CoO. 


LOUISVILLE, KY. 


Vegt Drop Forged Stee! Valves and Fittings Can Be Purchased From Our Agents: 


Metalwood Mfg. Co ° ‘ Detroit, Mich John Simmons Co.. New York, N.Y Walworth Mfg.Co. . Chicago, lil 
Pittsb'gh Valve, Fdy. & Const. Co. Pittsb’gh, Pa. Walworth Mfg. Co., Boston, Mass Walworth Mfg. Co.. Seattie, Wash 


Branch Offices: New York, Philadelphia, Chicago, Dallas. 










Vogt Products: 


Oil Refinery Equipment, 
Horizontal Return Tub- 
ular and Water Tube 
Boilers, Ice and Refrig- 
erating Machinery, Drop 
Forged Steel Valves 
and Fittings. 
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Up in the Lehigh 
Valley—just far enough 
from the Metropolitan 
Section to make certain 
definite economies possi- 
ble—is a big well- 
equipped plant devoted 
entirely to the produc- 
tion of castings, forgings, 
and general machine 
work on a contract basis. 
Castings can be handled 
up to twenty tons in 
weight—forgings up to 
12 inches in diameter— 


Weatherly Facuke & Maaailaiiesine Company, Weatherly, Pa. 


N. Y. Office: 95 Liberty St. 


A COMPLETE ENGINEERING PLANT AT YOUR SERVICE 





and we can machine any- 
thing we cast or forge. 

The illustration shows 
a few of the pipe fittings 
—500,000 Ibs. in all 
which we furnished re- 
cently for the New Hell- 
Gate Power Station in 
New York City. The 
largest ones were 52” in 
diameter. 

Correspondence is cor- 
dially invited whether 
your requirements are 
large or small. 

















CAST IRON PIPE THAT 
MAKES ITS OWN JOINTS 


—no packing, no calking, nothing to 
deteriorate. Tight—flexible— 
dependable. Used the country over 
for water, gas and other service 
where freedom from leakage is 
essen 


THE CENTRAL FOUNDRY COMPANY 
41 East 42nd Street, New York 
Atlanta Dallas 








Chicago San Francisco 


UNIVERSAL:PIPE 














(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 
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H. GORDON BRINCKERHOFF Co. 


Manufacturers Representative 
for products having unusual features 
or exceptional excellence that conserve 
fuel, labor, or industrial costs. 
10 HIGH STREET 


BOSTON, MASS. 




















Barco Flexible Joints 


For 


Use wherever a Flexible Connection is required for high or 
low Pressure, Steam, Vacuum, Water, Oils, Benzines, 
Naphtha, Air and Gas, in place of Rubber or Metallic 
Hose, Expansion Joints, Special Pipe Bends, etc. All 
styles, Straight, Angle, Male, Female, and Flange ends. 


For 


Locomotive and Car 
Steam and Air con- 
nections, Round 
house and Coach 
Yard Steam connec- 
tions, Steam Shov- 
els and Dredges, Oil 
handling plants, 
steel mills, mines, 
quarries, engine 
testing, and in fact 
nearly eve ry in- 
dustry. 

Over ten years’ 
extensive and _ suc- 
cessful experience 
in all branches of 
engineering. 


Will you let us 
discuss our problems 
with you? 





Patented Catalogs on request 


BARCO MANUFACTURING CO. 
1801-1815 Winnemac Ave., CHICAGO, ILL. 














(See Our Data n'922 ASME Condensed Catalogues of Mechanical Equipment) 














TAYLORS SPIRAL RIVETED PIPE 





FLANGES AND FITTINGS 


for 
TAYLOR’S SPIRAL RIVETED STEEL PIPE 


Taylor’s Spiral Riveted Steel Pipe is 
furnished with FORGED STEEL FLANGES 
attached. These flanges expand evenly with 
the pipe, and cannot be broken by any possi- 
ble condition that may arise in the piping 
system. 

SHEET STEEL FITTINGS are made 
according to your special designs to meet the 
most difficult or unusual conditions. 

Frequently a large amount of heavy cast- 
iron fittings can be eliminated; and the piping 
system made of wrought steel throughout by 
the use of special fittings and outlets on our 
pipe—thus saving much time and expense in 
the installation. 

The long experience of our engineering de- 


partment in comgning special fittings is at your 
service. 


(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


AMERICAN SPIRAL PIrE WORKS 


New York Office, Main Office and Works, 
50 Church St. P. O. Box 485, Chicago. 
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\ TYPICAL PIPING INSTALLATION — CRANE EQUIPMENT IN THE PLANT OF TRUMBULL-CLIFFS FURNACE CO 


BUILDING FOR PERMANENCE 


Lower upkeep expense for piping sys- fittings, pipe bends and specialties, 
tems depends on uniform quality in guarded by rigid inspections and the 
all equipment used. For a pipe line most severe factory tests, insures 
is an assembly of many units and the dependable service from a pipe line 
stability of the whole demands unfail- 
ing service from each unit —valve, fit- 
ting, piping, flange or specialty. 


constructed of Crane units. Crane 
branch houses maintain complete 
stocks of standard pipe line equipment 
The high quality of all Crane valves, at strategic shipping points. 


CRAN 


GENERAL OFFICES: CRANE BUILDING, 836 S. MICHIGAN AVE., CHICAGO 
Branches and Sales Offices in One Hundred and Thirty-five Cities 
National Exhibit Rooms: Chicago, New York, Atlantic City 
Works: Chicago and Bridgeport 
































os ar data in 1922 
.S.M.E. Condensed 
Catalogues saan itle Crane 75 Low Pressure Globe Valve 
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TRADE -MARK 
Our Name and 
Trademark 
is Behind Every- 
thing we Make 


In Principle 
and Practice 


| None 


So Good 


STEAM 
SPECIALTIES 


i} 




















| 


See our data on page 218 in the 
1922 A.S.M.E. Condensed Cata- 


logues of Mechanical Equipment. 











Send for our latest_bulletins 


Crosby Steam Gage & Valve Co. 


BOSTON NEW YORK CHICAGO LONDON 








CROSBY | 




















Lasts longer 
—serves better 





—BECAUSE it has no dia- 
phragms or springs to fail 
and cause trouble— 

—BECAUSE years of experi- 
ence have shown how to 
build in staying qualities— 

—BECAUSE it operates on the 
infallible principle of the 
simple balanced scale— 

Davis Regulators, like all other 

time-tested Davis Valve Special- 


ties, give a remarkably better Ask for 
service over an unusually long ° 4s 
period. ¥ aia 

o e 
Write the G. M. Davis Regulator . 
Co., 439 Milwaukee Ave., complete line 
Chicago, for information about of Davis 
the regulator and other Davis Val 
Valve Specialties which include atve 
Davis Water Control Valves, Specialties 


Back Pressure Valves, Balanced 
Valves, Stop and Check Valves, 
Flow Regulators, Float Valves, 
Steam Traps, Relief Valves and 
many other better valves. 


See our data in 
1922 A.S.M E. Con- 
densed Catalogues. 








DAVIS VALVE 


S STEAM SAVERS SINCE 


1875 | 
PECIALTIES 
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CONWAY BUILDING, CHICAGO 
2,800 Radiators 


raham, Anderson, Probst & White, Architect 


gan 20 years of 
specialized effort in 
the heating field—thou-: 
sands of successful in- 
stallations—and a nation 
wide engineering and 
service organization, 
combine to insure the 


“BEST IN MODERN HEATING" 


Illustrated catalog and data 
bulletins sent upon request 
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Steam Specialties 


For thirty years we have made high grade steam special- 
ties. Exceptional standards of materials and workman- 
ship have always been maintained. That’s why many of 
the leading industrial concerns of the country are num- 
bered among our customers. 


Full line of standard sizes 
always in stock. 


Send for latest catalog and prices. 


Representatives: Wehavea very interesting 


proposition for a few aggressive representa- 
tives. 


Write for details. 





Triumph Oil Separator 


Horizontal Type) 


Triumph Oil Separator 


Vertical Type—Ascending Current 


This separator performs the 
difficult work of eliminating oil 
from exhaust without attention 
or expense after installation 


Guaranteed to deliver water of con- 
densation 99.995 per cent pure 


Ward Blow-Off Valve 


Adaptable 


and 


to stationary, locomotive 


marine service. Operates by Victor Horizontal Separator 


For Steam or Oil 
means of worm gear movement per 


mitting gradual opening and closing 


This separator is guaranteed to 
deliver water of condensation 
sufficiently free from oil so that 





| with minimum energy, thus prevent 


ing all unnecessary strains on boiler 








and piping Valve dise never leaves it may be used without danger 
its seat—hence no dirt or scale can for boiler feed or laundry pur 
lodge in the valve poses 


_ MILWAUKEE STEAM APPLIANCE CO. 


WEST ALLIS - WISCONSIN 
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“KIELEY” ECONOMY OUTFIT 






Back Pressure Valve 
the 


Exhaust Steam 


Enabling of 


use 









Automatie 
Pump Gover- 
See our data on page 162 nor—Return 
the 1922 


Catalogues of Mechanical 


ing Conden 


sate to Boiler 


in Condensed 


Equipment. 





All our equipment is made to meet 








Reducing Valve— 
from High to Low 
Pressure 





the demands of modern power plant 
installations 


Details and prices on application 











The Kieley & Mueller Co., Inc. 34-38 West 13th Street, New York City 


A partial list of our automatic steam specialties 





Beginning at the boiler with the Non-return Pilot Valve that 
closes in case of rupture to either power piping or boiler 

High and Low Sones Alarm indicating when not enough water 
or two much is in the boiler , 

eed Water Controlling Device to maintain constant water 

level in high pressure boilers 

Damper Regulator to control draft dampers ; 

Pressure Reducing Valves from high to medium or above 
vacuum. Also for water, gas or air. : 

Combination for controlling engine and draft for mechanical 
stoker fired boilers. 

Steam Separators and Traps. 


Oil Separators and Grease Traps. 

Back Pressure Valves, enabling the use of exhaust steam for 
heating purposes 

Pump Governor to return condensation from 
pressure returns direct to boilers 

Exhaust Heads, Blow-off and Drip Tank Controllers. 

Temperature Controller for hot water tank. 

Combination Pump Governor and Lever Float Valve for 
keeping water supply tank filled. 

Low Pressure iler Water Feeders and Damper Regulators. 

Lifting and Return Traps to return condensation back to boiler 
where radiators or coils are set below same. 


high and low 
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GOETZE 




















GASKETS | 





















































TIGHT 


under all 


Try them on a 
90 day 


conditions trial basis 











Goetze Gaskets are fully described on page 
193 of the 1922 volume of the Condensed 
Catalogues of Mechanical Equipment. 








doesnt Collapse 


The float in ordinary steam traps is the cause of much 


trouble and expense. Made of thin, flimsy metal, they 
will not withstand high steam pressures without caving in. 
The American Ideal Trap has a heavy Hercules float 
made of seamless, non-corroding copper. It will resist 
pressures up to 600 lbs. to the square inch and is guaran- 
teed for the life of the trap. 
_ But in spite of its heavier construction, this float responds 
instantly to the slightest rise in the level of the condensate 
because of its powerful valve leverage. 


AMERICAN IDEAL 
“STEAM/ZTRAP” 


keeps lines thoroughly drained at all times. 

If you select your American Ideal Steam Trap on the 
basis of its guaranteed capacity in accordance with our 
tables, you will be surprised to find how completely your 
trap troubles will be overcome. 


Size for size, American Ideal Steam Traps handle much 
more condensation than ordinary traps, and on this basis 
and length of service, the American Ideal is the cheapest 
trap on the market. 

Many other features of superiority are described fully 
in our booklet R-24. 


ad 


Write for your copy today 


See our exhibit at the National Exposition 
of Power and Mechanical Engineering, 
Grand Central Palace, New York, Dec. 7-13. 


Schaeffer s. Buidenberg Mfa.Co. 


AND 


American Steam Gauge 8 lve 


MFG. CO. DIVISION 
BROOKLYN, N. Y. 









Boston Detroit 
Buffalo Los Angeles 
Chicago New Orleans 
Cleveland Philadelphia 


Pittsburgh 


























Goetze Gasket and Packing Company 
11 Allen Avenue New Brunswick, N. J. 














FRANCE 
METALLIC 
PACKING 


for all 














conditions 





of service 








: Send for Catalog 
Inside Split Case Type—$12.00 per inch diameter of red 


FRANCE PACKING COMPANY 


6500 Tacony St., Philadelphia, Penna. 















































Engineering Societies 


Building 


29 West 39th Street, New York, N. Y. 


A Convenient Place 


for 


Technical Meetings, Conventions, 
Commencement Exercises, Lectures 
and Concerts 


ITS HALLS ARE AVAILABLE 
TO YOUR ORGANIZATION 


A WELL APPOINTED AUDITORIUM 
Seating 875 Persons 
Three Smaller Halls 
Seating 90, 225 and 500 Persons 
Can Be Thrown Into One Room 
Accommodating 800 Persons 


COMMITTEE AND CONFERENCE ROOMS 
TO ACCOMMODATE 25 PERSONS 


Motion Picture and Stereopticon Machines available 


FOR RESERVATIONS OR INFORMATION APPLY TO 
THE BUILDING MANAGER 
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CUTTING OIL—FILTRATION—STERILIZATION—CIRCULATION | 








We DESIGN, MANUFACTURE 
AND GUARANTEE Cutting Oil Puri- 
fication Systems to operate under any 
and all conditions! 


Our experience in the manufacture and 
installation of cutting oil systems—the 
fact that we have designed and installed 
the largest systems in the automotive 
industries and others—places us in 
position to know the proper equipment 
to furnish under varying conditions. 














Fig. 9-F Cutting Oil Filtration and Sterilization System 


No plant is too small—None too large. Our 
line of equipment isso flexible that the proper 
combination of standardized units may be 
made in most cases. Special equipment can 
and will be furnished when necessary. 





Type B Filter and Purifier. 


The readers of Mechanical Engineering appreciate 
the advantages to be attained by the installation 
of cutting oil purification systems—lengthened life 
of machine tools, increased production, high qual- 
ity work, improved working conditions. 


We have manufactured the largest cutting oil 
systems in America. 





THE RICHARDSON: PHENIX DIVISION 


S.E BOWSER & CO. INC. ree 


Fig. 182 Cutting Oil Wheel Tank, for use in emptying and 
LUBRICATION ENGINEERS AND MANUFACTURERS refilling individual reservoirs on various machines. 
123 BOWSER AVE., FORT WAYNE, INDIANA : 
Offices in all principal Cities Representatives Everywhere See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 
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9 ° 
You Don’t Guess Time! 
Why Guess T 9 
y Guess Lemperature: 
7 
Whenever there is need for maintaining a 
definite even temperature—the Powers 
Automatic Heat Regulators give “100 
° per cent perfect” results. They are 
always on the job—accurate, sure, reli 
able. They prevent all the losses that 
creep in with manual control—by releas 
ing men who try to control heat by hand 
-by preventing spoiled or substandard 
! output—by using the necessary amount 
Pp i | ith los 7 of heat only. 
By packing ice around your boiler you will reduce the 
temperature. This makes it more difficult to keep steam 
up. More coal will be required. Your fuel bills will be €< Flexible Tube 
higher. * 
id ae —_ Thermostat Bulb 
Ridiculous? Of course it is! But not any more ridicu- <= Steem Velv 
' lous than the practice of trapping steam lines a hundred a 
feet or more from the point where steam is used. Every 
foot of pipe that contains condensate is a foot of pipe Adjustment Weight 
that cools steam off and wastes coal. Get rid of the con- 
densate where it forms, instead of at distant points, and Vv 
cut down this waste. It requires more traps to do this, 
but the cost is comparatively light when your lines are 
fitted with the low-priced 

















STEAM TRAP The Powers Regulator No. 15 


Entirely self-contained. Thermostat 
bulb may be placed wherever needed, 
and connected with steam valve by 

: flexible tube of any required length 
Especially adapted to the control of air 


or gas temperatures—in lumber kilns, 
textile and leather drying processes, 
grain and vegetable dryers, etc. 











You can buy three Sarcos for the 
price of one bucket type trap, and by 
placing them where{the condensate forms, 
you can draw it off instantly, instead 
of allowing it to drain back 
through enormous lengths of 
pipe, chilling the live steam in 
its progress. 47.6 








Other Powers Regulators for other 
specific industrial operations where 
heat is a factor 











Despite its small size, the 
Sarco is a little giant for per- 
formance. It drains the con- 
densate off as rapidly as it 
forms, returning it instantly 
to the hot well without loss of 
heat units. 


We shall be glad to give you the >enefit 
of our more than thirty years’ experience 
in temperature regulation; and if you will 
tell us where you would like totry outa 
Powers Regulator, we will send the right 
one for thirty days’ trial. If you don’t 
Many engineers have marveled at the find it satisfactory, send it back. 
simple but scientific construction of 
the Sarco—the highly sensitive ther- 
mal element—the absence of compli- 
cated parts. 





A 30-DAYS’ FREE TRIAL will prove to 
you that the STEAM TRAP SARCO is a 
money saver. Quickly installed; does not re- 
quire pit-digging or platform building. Made 


Specialists in Automatic Heat Control 


rata yy og Ay | ag pg NEW YORK 2732 Greenview Ave., CHICAGO BOSTON 
up to 200 lbs. Baltimore, Md Buffalo, N. Y. Butte, Mont 
Charlotte, N. C. Cincinnati, O Cleveland, O. 
, Write today for, Booklet No. E-26. Des Moines, Ia Detroit, Mich El! Paso, Tex 
Indianapolis, Ind. Kansas City, Mo Los Angeles, Calif.] . 
SARCO COMPANY Inc Milwaukee, Wis. Minneapolis, Minn, New Orleans, La 
? 2 Philadelphia, Pa. Pittsburgh, Pa. Portland, Ore. 
3 4 Rochester, N. Y Seattle, Wash. Salt Lake City, Utah 
7 Barclay St . New York City. San Francisco, Calif. St. Louis, Mo 
Buffalo Chicago Detroit Cleveland Philadelphia The Canadian Powers Re peter Co., Ltd. Toronto, Ont 
Calgary, Alta. Halifax, N.S. Montreal, Que i 
ea mn : Se TT Vancouver, B. C. Winnipeg, Man. 
\See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 
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34 Simplex 
Feed Water 
Meters 


Are Recording 
the Flow of 
Boiler Feed 










Typical Boiler 
Room Instrument 
Board, Colfax 
Station, Showing 
Twe Simplex 
Boiler Feed Water 
Meters 





The record is drawn on a rectangular chart that gives the flow in pounds 
per hour at 200° F At the same time the flow is both indicated on a dial 
graduated in pounds per hour and in boiler horsepower, and totalized in pounds on an 
integrating register 
The pounds of water delivered to the boiler are continu usly indicated, recorded, 
and totalized and | thus the eficiency of the plant is given at all me Every Jay's rt 
becomes an evaporation icsi that shows the overall average rather than nance re 
ingle boiler test 
A total of 34 Simplex Feed Water Meters are installed—two for each boiler. Two 
Simplex Condensate Meters and two Simplex Feed Make-up Meters on evaporator 
lines are also installed 
Simplex Meters insure accurate measurements for all rates of flow and put a par- 
ticular emphasis upon high average plant performance—hence their importance can- 
not be over-emphasized 


MM M4 


* / 
ul a 


Ciietece eter Valve & Meter Company © 

Beiler Feed annie a Hot ~_ 1 We ave —_ ers, Rat - f Flow Control 1m peat 

Water Met iv zives, egulating ives anc drauli pparaius of Special Design 
ee 5727 Race Street Philadelphia, Pa. 























3 FUEL OIL 
| ACCURATELY 
MEASURED 


BY A METER THAT IS PROPERLY 
DESIGNED, PROPERLY BUILT, 
PROPERLY ADJUSTED, AND THAT 
RETAINS ITS ACCURACY 


The EMPIRE 


The Empire meter is a positive displacement device, oper- 
ated by an easy-moving, practically frictionless oscillating | 
piston. It has an unmatched record, covering nearly forty | 
years, for closeness of registration and durability. | 


MADE IN ALL SIZES, 5<” TO 6”. SEND FOR CIRCULAR NO. 109 | 
See Our Data in\922 ASME Condensed Catalogues of Mechanical Equipment 


| | NATIONAL METER COMPANY | 


299 BROADWAY, NEW YORK | 


CHICAGO, ILL.: 1455 W. Congress St. LOS ANGELES, CAL.: 251 Central Ave. SAN FRANCISCO, CAL.: 141 New Montgomery St. 
BOSTON, MASS. : 287 Atlantic Ave. CINCINNATI, O.: 415 Sycamore St. ATLANTA, Ga.: 251 Ivy St. WINNIPEG, MAN.: 111 Ethelbert St. 















































~I 
to 





MECHANICAL 


ADVERTISING SECTION 





ENGINEERING 





if TOD vere) OMIM NTL UU TT 











8) 





THE VENTURI METER WILL 


How many pounds of water are evaporated 
for each pound of fuel burned. 

2. Which boilers are efficient and which need 
cleaning or repairs. 

3. When a boiler can be cut out or another 
boiler should be put in service. 

1. Whether or not the water tender is doing 
his work well. 

5. Which kind and grade of fuel is most eco- 
nomical for your boiler plant to use. 

6. How much steam is used in the engine room 


How much steam is used for manufacturing 
processes. 














8. How much steam is supplied for heating. 


9. How much condensation is returned to the 
boilers. 





Venturi Boiler Feed 
Water Meter 10 


Venturi Steam Meter 


. How much circulating water is used by the 
condensers. 

Is not knowledge of these things vital for efficient power plant operation? The Venturi Meter is 

giving this information every day in thousands of power plants throughout the United States and 








(See Our Data n1922 ASME Condensed Catalogues of Mechanical Equipment) 


NEW YORK 
DALLAS 


PORTLAND, ORE. 


KANSAS CITY PITTSBURGH 











Canada. Our accumulated experience in this field is at your disposal. 


Burtpers Iron Founpry, Provipence, R. I. 


SAN FRANCISCO 
TORONTO, CAN. 


Shall we send you further details? 


PHILADELPHIA 
CHICAGO 


LOS ANGELES 
OTTAWA, CAN. 








HUONCUGNUATAUUODODODQURNUONOVOLOACUODICOUUUUGRCGRAuUOROANuUeNLOUAUAsdnitiLeNsAbSSSNSNCLONEONNOD EU UILE 








ow) TUAUAIOIDOTIUONTOAUNUGAVOGONONDARANOOUIOUNTONNUNI/VINCQTTNUUNODINUANTODINDDOAOVG00NU0N0)000R000004001000080Q000U000/000000000910001HH() Co) 


= 


LUUUCUUAMOPEUAUUEANALUCUALUUUCEUEUENOEOHUUCUURUUSHUCGUULANUANADUOEAERSI/UUTUUGLUUULOSLCUUUUSSUCUEDSROSSSENDAOSIONSSIIRRSLUGODUOSSSD UNUSED SNDOSESUCUASUOANADIRSORADAIONOIONIITINNNS |B 








é. 








“Emco” Meters and Regulators 


For Artificial and Natural Gas 


Meters for Low and 
High Pressures 


Proportional Meters 


Provers, Gauges and 
Burners 









Regulators 
of all 
kinds 


— 


WRITE FOR CATALOGUE AND PRICES 


EQUITABLE METER CO. 


Company Member of American Gas Association 


432-434-436 First Avenue, Pittsburgh, Pa. 























THE 
UNITED STATES GOVERNMENT 


offers you 


Postal Savings 
for the deposit of your money 
and 


TREASURY SAVINGS CERTIFICATES 


for investment. 

















| PRensblie Flow Meters 


—indicating, integrating and recording steam flow. A guide 
to correct firing, a vital element of combustion efficiency and 
a record of steam consumption of units and departments. 
Steam Flow —CO; Recorder (Model SFC)—the only in- 
strument giving a graphic record of per cent of CO: and 
amount of steam flow on one chart. Valuable comparisons 


can be made. The CO Recorder is also furnished without 
steam flow recorder. 


Republic Flow Meters Co. 


2240 Diversey Parkway Chicago, Ill. 







Los Angeles, Dallas, Republic 
Flow Meters Co., of Canada, 
Ltd., Toronto, Ontario, Bur- 
ton. Dunglinson, 9 Oxford St.. 
London, England. 


New York, Philadelphia, Bos- 
ton, Pittsburgh, Detroit, Bir- 
mingham, Kansas City, Den- 


ver, Milwaukee, Seattle, Port- 
land, Ore., San Francisco. 
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GE REGISTERING FIOW METERS 









G-E _Indicating-Record- 
ing-Registering Flow 
Meter with recording 
temperature and pres- 
sure gauges. 


G-E Indicating-Register- 
ing Flow Meter without 
graphic chart. 





G-E _Indicating-Recorc- 
ing-Registering Flow 
Meter with Recording 
Temperature Gauge. 





G-E _Indicating-Record- 
ing-Registering Flow 
Meter with Recording 
Pressure Gauge. 


These newly designed G-E Flow Meters can be fur- 


nished for four different combinations of reading: 
—flow; 
—flow and temperature; 
flow and pressure; 
flow, temperature and pressure. 


They can also be supplied without the graphic chart, 
for indicating the rate of flow and registering the 
total flow. 


General@Ele ctric 


General Office Sales Offices in 
Schenectady, N'Y. Co mp a©n y all large cities 340-56 
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|EHLING 


‘Recording Equipment 
Measures 


Fuel Wasted 
Up the Chimney 


Uehling COs Equipment is simple, accurate, easy 
to operate and has no moving parts. The gas is 
kept clean from the start by ‘*Pyro-porus”’ 
filtration, an exclusive Uehling feature. 


Absorption of CO, is by a dry cartridge, thus 
eliminating messy chemical solutions. co, 


The record is continuous (not intermittent). 
The auxiliary Indicator for the boiler front tells 
the fireman when he is wasting fuel. 


Above are some of the reasons why the Corn 
Products Refining Co. have ordered 54 Uehling “i 
COs recorders, the Detroit Edison Co. have — "5 
ordered 61, the Ford Motor Co. 19, the Solvay 
Process Co. 43, the Southern Calif. Edison Co. 
60, Standard Oil Companies 104, U. S. Rubber 
Co. 25,S. D. Warren Paper Co. l4and Whittaker —. 
Glessner Co. 25. = 


The following bulletins are ox 
yours for the asking. 





Magnitude of the Power Plant’s 
Chimney Loss 


Relation Between CO, and Money Wasted 
Up the Chimney 












Catalog 112 describing Uehling equipment. 






Uehling Instrument Co. co: issicsie: 


. ° at boiler 
Combustion Engineers front to 


28 Vesper St., Paterson, N. J. ney 


See Our Exhibit at the New York Power Show 















Plain Facts Made Plain 





It Pays to Know 
Ignorance is never bl'ss 
in business. So whether 
your field is one of 
pressure, temperature or 











EXECUTIVES electricity, remember 
COME TO : 
BRISTOL that 
BECAUSE 
BRISTOL TRACE MARK 
MAKES THE BRISTOL'S 
PRECISE RCO.U.S.PAT. OFFICE 
INSTRUMENT 
THEY NEED Instruments 
are standard the world 
over. The simplicity 


and careful construction 
of the pressure elements 
insure long operation 
and sustained accuracy. 
Ask for Bulletin C- 1095 


See our datain 1922 A.S.M.E 
Condensed Catalogues 











Why not ask a Bristol User ? 








THE BRISTOL CO., Waterbury, Conn. 


Branch Offices 


Boston, New York, Philadelphia, Pittsburgh, Detroit, Chicago 
St. Louis, San Francisco 




















Precision CO. Recorders 
A Precision CO, 


Recorder on your 
boiler will mean re- 
duced coal consump- 
tion, save you money 
and assist the nation 
in the crisis that con- 
fronts us. Coal will 
be hard to obtain all 
Precision CO, Winter. You can, 
aaueeeed however, protect your- 

self and keep your plant in operation. 





Send for Catalogue 


(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


PRECISION INSTRUMENT CO. 


21 HALSEY ST, NEWARK, N. J. 
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TE ATURE INSTRUMENTS 
INDICATING-RECORDING~ CONTROLLING 








OTT EEE TET) 


By means of consistent accuracy 
and ability to stand the unusual 
strains 7ycos Temperature Instru 
ments have become the standard in 
their field. Mechanical Engineers 
recognize this and advise their in 
stallation whenever temperature 
ig} problems arise. 










LULU 


Refe rence ¢ atalogs fi or Engineers 

| will be sent without obligation to 
i) all those who state their firm con- 
nection. 


§) Jaylor /nstrument Companies 
ROCHESTER, N. Y. 
r Tayl 












r Temperature Instrumer 











TheVeeder Mfg. Co. 


ManuracTuRtes OF 


Needor 
| CYCLOMETERS. ODOMETERS, TACHOMETERS 
| COUNTERS, SPEED COUNTERS FINE DIE CASTINGS, 


Hartford, Connecticut 

















ENGINE INDICATOR ws POWER COUNTER 


[ MAIHAK TYPE] 


A TIME SAVER 
Gives You Instantaneously 


The M.E.P. 
WITHOUT USE OF A 
PLANIMETER 


BACHARACH INDUSTRIAL INSTRUMENT Co. 
7000 Bennett Street PITTSBURGH, PA. 





























the WEIGHT 


Model 432 Single Phase 2 


Portable A.C. Weston, Jr., the Pp R | Cc E 


Wattmeter 
of Weston Model 310 Precision Instrument 


Model 432 Wattmeter of the new Weston, Jr., group is predestined 
to occupy as distinctive and important a position—as a small in 
strument—as that always held by its larger, more expensive and 
world-famous brother, Weston Model 310 Wattmeter 

Model 310 has always been indispensable for both work of utmost 
precision and as a secondary standard for checking other instru- 
ments. Model 432 Wattmeter and Models 433 Voltmeter and 
Ammeter, on account of their lightness, compactness and typical 
Weston dependability, will be just as indispensable for making all 
general commercial measurements where more accurate and costly 
instruments are not required 


The New 


WESTON, JR., 


Portable A.C. Group, including Wattmeters, 
Voltmeters, Ammeters and Milliammeters. 


Model 432 Wattmeters are made with double voltage ani 
single current ranges Shielded against external magnetic 
fields. Negligible temperature errors. Ranges up to 50 amperes 
and 300 and 150 volts self contained. Model 433 Voltmeters have 
either single or double range, Ammeters—a single range. Accurate 
within 4% Wattmeters or Ammeters when used with Weston 
Multi-Range Current Transformer Model 461 permit measure 
ments up to800 amperes. Bakelite cases. Strong carrying handles 
Wattmeter costs $50 and up—Voltmeter, $30 and up—Ammeter, 
$28 and up. 
This series is so unique, practical and necessary that you 


should know all about it atonce. Bulletin 2006 describes 
and illustrates the instrumentsfully. Write for it TO-DAY. 


Weston Electrical Instrument Co., 
49 Weston Ave., Newark, N. J. 


Branch Offices in All Principal Cities 
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ROUND 


TRUE 
TO SIZE 








Ground Shafts cost more than or- 
dinary shafts on the cars but— 
Ground Shafts cost less than or- 
dinary shafts when assembled in 
the machine—Why ? 


Let us tell you why—as well 
as about Cumberland 
Ground Shafts. 














CUMBERLAND STEEL Co. 
CUMBERLAND, MD. 












OCT. 16= 


N October 16th we distributed our new condensed 
O catalogue No. 43. You should find a copy in 

your office files. But, if not, make request for 
your copy today. 


This catalog contains illustrations, construction details, 
line drawings, dimensions and price lists on Medart 
Line Shafting Equipment. It will be useful to super- 
intendents, purchasing agents, owners, managers and 
‘master mechanics of power plants, as well as to 
designers and draftsmen who plan power transmission 
installations; likewise to dealers and salesmen of 
transmitting machinery. 


We will cheerfully give you engineering advice, as 
well as costs, on line shafting equipment and kindred 
installations 


More extended information on various Medart prodacts is con- 
tained on page 246 of the 1922 A.S.M.E. Condensed Catalogues 
THE MEDART COMPANY 
(Formerly Medart Patent Pulley Co.) 
General Offices and Works: St. Louis, U. S. A. 
Office and Warehouse: Cincinnati * Offices: Chicago and Philadelphia 


he 








*MEDARE- oeans EVERYTHING ‘LINE SHAFTING EQUIPMENT 






























































THE LENIX DRIVE 


The ability of the LENIX Drive to transmit 
full load under conditions where an ordinary 
open belt drive could not operate efficiently is 
demonstrated in the installation illustrated. 


This 10 H.P. Motor driving a fan is installed 
in a corner back of the fan casing. The floor 
space is extremely limited and the tight of the 
belt on top, but the load 1s transmitted without 
the high initial tension that would be required 
with an ordinary“open belt drive. 


Belt slippageZis eliminatedjby the great arc 
of contact given by the Lenix. 


Booklet 
“Saving Slippage and Space” 


contains interesting data on belt drives. Ask 
for a copy. 


A description of the Lenix and other 
products of this company will be found 


in the 1922 A.S.M.E. Condensed 
Catalogues of Mechanical Equipment. 


F. L. SMIDTH & CO., 


Engineers 


50 Church St., New York, N. Y. 























— —__________—_ 
mr — 
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Power Transmission 
Machinery 


Belt or Rope Distribution 


Complete Engineers Catalogue on 
Request 














Better Clutches 


Brown Inner Ring Expanding Line Shaft 
Clutches have demonstrated their superiority for 
twenty years, being unequalled for durability, ease 
of installation, and convenience of adjustment 





Ratings are by actual brake horse-power capac 
Six-Arm Friction Clutch Coupling ity; and over-all proportions as indicated above 


FALLS CLUTCH & MACHINERY COMPANY Write for catalog C. 


Engineers, Founders and Machinists 


moe "Je The Brown Clutch Co. 














NEW YORK CITY BOSTON, MASS. 

206 Fulton Street 54 Purchase Street ee ee 

a ae pe Sian: Friction Clutches and Friction Hoists 
See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment SANDUSKY, OHIO 
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THE JOHNSON FRICTION CLUTCH 


in a standard size just dropped in between these 


CLUTCH 


FRISBIE 


PULLEYS 
The Eastern Machinery Co. 


41 Gregory St., New Haven, Conn. 


spur gears on 
the William’s 
pipe threading 
machine. 








A Johnson Clutch 
will solve your ma- 
chine control prob- 
lems. 





Write for 
Catalog C 


























THE A. & F. BROWN CO. 


ENGINEERS, FOUNDERS, MACHINISTS AND MILLWRIGHTS 


POWER TRANSMISSION MACHINERY 
DESIGNED, FURNISHED AND ERECTED 











SPECIAL MACHINERY IRON CASTINGS 


Frietion Clutch Pulleye 


and Couplings Cum a 
Works: ELIZABETHPORT Sales Room: 79 BARCLAY ST. 








iz NEW JERSEY NEW YORK CITY 
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James Transmissions elimi- 
natecomplicatedopen Gearing, 
Shafting, Belts and Pulleys not 
to mention the great loss thru 
friction. Send for Bulletin de- 
scriptive of our Speed Reduc- 


ing Transmissions. §Manu- 
facturers of cut Gears of every 
description. 


D. O. James Mfg. Co. 


1114 W. Monroe St., Chicago, Ill. 








Provide 
Operatin 
Economy 


See our data on page 232 
im 1922 A.S.M.E. 
Condensed Catalogues 














Some Papers on Journals and Bearings 


Order Prices 
Title Author No. To Members To Non-Members 
Ball-Bearing Lineshaft Hangers................ Henry Hess 1286 25 35 
Plastic Indentation of Steel Balls under pressure 
C. A. Briggs, W. C. Chaplin and H. C. Heil 1643 -25 40 
A Self-Adjusting Spring Thrust Bearing........ H. G. Reist 1646 .25 40 
Slow-Speed and Other Tests of Ringsbury Thrust Bearings 
H. A. S. Howarth 1715 .30 45 
Common Errors in Designing and Machining Bearings 
Christopher D. Bierbaum 1720 30 45 


No order filled for less than 50 cents 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th Street, New York 












































FRANKLIN MACHINE COMPANY Modern and Approved Appliances 
E rs F. d M. h ee t . + 
ngineers Founders | Machinists for the Transmission of Power 
Transmission Machinery, Spun Silk Machinery, SHAFTING HANGERS 
Ball Winding Machines, Shoe Lace Tipping Ma- 
hice Saatiengn, Weel Top wid Yarn Baling COUPLINGS PULLEYS 
oun —, were — Hammers, COLLARS BELT TIGHTENERS 
n t " 1 , etc. 
“HARRIS-CORLISS STEAM ENGINES FRICTION CLUTCHES 
Eastern Representative for ROPE DRIVE EQUIPMENTS 
Cleveland Worm Gears T. B. WOOD’S SONS CO. 
and Worm Gear Reduction Units ____ CHAMBERSBURG, PA. 
(Sehr Doin SNE Caer agus of Meal pe) a 
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The speed of the motor to run pulp shredder is reduced by means of Showing the same pulp shredder driven by means of motor and 
a pinion gear driving a spur gear from which another pinion gear drives Foote Speed Reducers. A high speed motor is used. This 


an internal gear. This open equipment is costly to install, causes makes a compact, efficient, economical drive. This installation 
undue maintenance cost and loss of power. requires practically no maintenance. 


HOW DO YOU DETERMINE THE BEST TYPE OF TRANS- 
MISSION FOR REDUCING THE SPEED OF ELECTRIC MOTORS 
OPERATING MIXERS, CONVEYORS, AGITATORS, ETC.? 


IS YOUR INSTALLATION SPACE LIMITED? Foote Speed Red 


Sp ice ire compact They can be furnished to 
drive at either end or at top or bottom They ure set close to the motor 

WILL YOUR MEANS OF TRANSMISSION BE SUBJECTED TO DIRT, DUST OR GRIT? Dirt 
grit quickly wear out open gears, ropes, chains and belts All working parts in F 
protected. Their life is long. 


dust and 
le Speed Reducers are enclosed and 


ARE YOUR MEN ENDANGERED WORKING NEAR YOUR DRIVES? Foote Speed Reducers are fool proof 
Workers cannot get their fingers or clothes into moving parts Foote Sp 
also eliminate fire and explosion hazard 


Speed Reducers provide positive safety. They 


DO YOU NEED ALL POSSIBLE POWER FROM YOUR MOTORS? Foote Speed Reducers are entirely enclosed 
ind all gears run in a bath of oil. End and side thrusts are eliminated and scientific engineering insures the delivery 
of maximum power. 


DO YOU REQUIRE A BIG REDUCTION? Foote Speed Reduce 


s are made for motors of any horse power in ratios 
from 5 to 1 up to 500 to 1. 


ARE YOU IN DOUBT AS TO THE PROPER DRIVE TO INSTALL? 


you in solving your speed reduction problems—no obligation to you. 


FOOTE BROS. GEAR & MACHINE CO. 


248-258 N. Curtis St. Chicago, U. S. A. 


Our Engineering Department will assist 


Mr f Rawhide and Bakelite Pinions and Cut 
Gears f All Kinds Send f stalog Specta 
J. R. SHAYS, JR. Machinery made to order Submit your blueprint 


; — & KNIGHT 
145 Greenwich St. erwood Bldg. 
New York City. See Our Data in\922 ASME Condensed Catalogues of Mechanical Equipment San Francisco, Cal. 


—— ——- 
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Cleveland 


WORM GEAR 


REDUCTION UNITS 





Cleveland Double Reduction Drive 


Double 


Reduction Drives 


We are in a position to furnish double reductions 
with ratios as high as 2000 to 1, such as are now 
being used in many of the leading steel plants. These 
are used to operate cooling tables, conveyors, etc. 


We have also built a great many double reduction drives 
for use in other applications. Our double reductions take 
up considerably less space than any other form of speed 
reduction and are remarkable for their high efficiency in 
the transmission of power. 


Or, we can furnish single reductions as low as 356 to 1 
and as high as 100 to 1. 


Where high efficiency, even torque, quietness, compact- 
ness and low maintenance cost with permanent economy, 
are desirable you will find nothing to equal Cleveland 
Worm Gear Reduction Units. 


Our latest bulletin gives ample information regarding the 
construction of our gearing and we will be glad to send 
it to you. Give us the data concerning any form of 
speed reduction you may have under consideration and 
our engineering department will gladly cooperate with 
yours. 


The Cleveland Worm & Gear Co. 


America’s Worm Gear Specialists 


CLEVELAND, OHIO 


DRAVO-DOYLE CO., Pittsburgh 
Cleveland, Indianapolis, Philadelphia 
New England Representatives 
FRANKLIN MACHINE CO., Providence, R. I. 
Pacific Coast Representatives 
a H. COATES CO., San Francisco, Cal. 


ky Mountain States Representatives 


THE VULCAN IRON WORKS CO., Denver, Colo. 
‘See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 





HINDLEY WORM-GEAR DRIVES 


For Power Transmission, the 
Hindley Worm-Gear Drive 


will meet your requirements. 


Efficient, Safe, and Durable. 


Hindley Gear Company 
1105 Frankford Ave. 
Philadelphia, Pa. 














The Engineering Societies Library 


NE of the largest collections of engineering litera- 
_ture in the world is that found in the Engineering 
Societies Library, 29 West 39th Street, New York. 


It comprises 150,000 volumes, including many rare 
and valuable reference works not readily accessible else- 
where. Over 1,300 technical journals and magazines 
are regularly received, including practically every impor- 
tant engineering journal in the civil, mechanical, elec- 
trical, and mining fields. 


The library is open from 9 a.m. to 10 
p.m., with trained librarians in constant 
attendance. Its resources are at the serv‘ce 
of the engineering and scientific public. 























FAWCUS 
HERRINGBONE GEARS 


QUIET EFFICIENT 


ENCLOSED GEAR DRIVES 
FLEXIBLE COUPLINGS 


SPECIAL — Y 


ala — GEARING 


SPUR ~ BEVEL ee 


FAWCUS MACHINE CO. Pittsburgh, Pa. 


(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 
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Enclosed 
Worm Gear Drives 








Furnished either individually or with Cast-Iron 
Bases, Flexible Couplings, Motors, etc., assembled 
and ready for direct connection to shaft of 
driven unit. 

Our enclosed worm gear drives are all equipped 
with cut tooth worm gears and worms with cut 
threads. Worms can be single, double, triple or 
quadruple thread to suit conditions. Metals for 
worms and gears are any suitable for such purposes. 








Send your specifications or ask 
our recommendation 


W.A. Jones Foundry & Machine Company 


MAIN OFFICE AND WORKS: 
4400 West Roosevelt Road, Chicago 


BRANCH SALES AND ENGINEERING OFFICES: 





26 Murray Street Union Arcade 2482 University Ave. 
New York, N. Y. Pittsburgh, Pa. St. Paul, Minn. 
184 Main Street Ist Wis. Nat'l Bank Bldg 


Buffalo, N. Y. Milwaukee, Wis. 








Cast-Iron Pulleys « Friction Clutches - Shaft Hangers - Boxes - Couplings - Cut Gears - Cast Gears 
Sprocket Wheels - Rope Sheaves - Flywheels - Enclosed W orm Gear Drives -Spur Gear Speed Reducers 
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How to Select a 
Baldwin Chain Drive 





Care of Chains 


Baldwin 





Baldwin Chain & Mfg. Co. 
Worcester, Mass. 
USA | 


Baldwin Chat 


Worcester, Mass 
uSsA 





H. V. GREENWOOD, Western Sales Representative. 








n & Mig: to 


Your OPPORTUNITY to learn the advantages of 












BALDWIN CHAIN & MANUFACTURING COMPANY 
WORCESTER, MASS. 


BALDWIN 
CHAINS 


AND 


SPROCKETS 


HESE bulletins have been | 
compiled by Baldwin Engi 
neers to give you complete eng! 
neering data on the application | 
and design of chain drives. The 
Baldwin factory or your nearest 
Baldwin distributor will be very 
glad to furnish you with any 
or all of these bulletins without 
obligation: 
Miscellaneous Application of 
Chain Drives. 
How to Select a Chain Drive. 
Care of Chains. 

Baldwin Roller Chains. 
Baldwin Roller Chain Adap- 
tations—Special Chains. 

Baldwin Block Chains. 

Data on Baldwin Sprockets 
for Roller and Block Chains. 

Malleable Detachable Chains. 

Westlund Friction Clutch. 





PEOPLES GAS BUILDING, CHICAGO, ILL. 


























Chains and Sprockets 


IAMOND Roller Chains are made in fifty 

models, ranging from 3 to 2 inches in pitch 
and from ¥% to 1% inches in width. This large 
line offers you correct chain models for all the 
needs of machinery drives. 

DIAMOND Steel Sprockets can be manufactured 
to meet your particular drive specifications on rea 
sonably short notice. 

For 32 years, this company has specialized on manufac 
turing roller chain drives and is today the world’s largest 
exclusive maker of steel roller chains and sprockets. Our 


engineers will gladly assist you in planning DIAMOND 
Chain Drives for the machinery you manufacture or use 


DIAMOND CHAIN & MFG. CO., indianapolis, U.S.A. 


Makers of High Grade Chains and Sprockets since 1890 








Chains Sprockets 

















THE PHOSPHOR BRONZE SMELTING CO. 


PHA PA 
( 
-—#) 


RIGINAL ano & 


2200 WASHINGTON AVENUE. PHILADE 


PHOSPHOR BRONZE 


CASTINGS, INGOTS, RODS, SHFETS, WIRE. Etc 
DELTA METAL 


Se) ee 























**The Chain of Double Life’’ 


For standard cast tooth sprockets No. 35 to 6 in. 
For cut tooth sprockets 1 in. to 2 in. pitch. 


UNION STEEL RIVETLESS CHAINS 


The Chains with the Substantial Links and Large Case-Hardened 
Bearings, which are reversible and renewable. 
Roller Chains, Bushing Chains, Attachment 
Tooth Sprockets, Cut Tooth Sprockets, 
Conveying Machinery 
Transmission Chains up to 
Ultimate Strength 


pitch 


Links, Cast 
Elevating and 
Special 


1,000,000 Pounds 

















The Union Chain & Mfg. Co., Sandusky, O. 
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PROMET GUARANTEE 






The order to which this guarantee is 
attached is subject to the following 
conditions: 

Promet must meet your bearing re- 
quirements and must give superior 
service to any other bearing metal or 
purchase price in full includingfreight 
will be refunded. Your opinion to 
be final. 


The American Crucible Products Co. 











HERE are a lot of remarkable 
facts we might tell you about 
Promet Bearing Metal. 


For instance, it is uniformly giving from six to 
ten times the service of other bearing metals 
in every kind of machinery. This one fact is 
enough to make you interested in Promet. 


But we have found that the Promet guarantee repro- 
duced at the top of this page tells the story of Promet 
better than we can tell it. 


We furnish a supply of these gummed stickers, exactly 
like that shown above, to your purchasing agent, with 
the request that he stick one of them on every order he 
sends us. 

If we can afford to make this guarantee, can 


you afford nof to find out what Promet Bearing 
Metal will do for you? Just mail the coupon. 


THE AMERICAN CRUCIBLE PRODUCTS COMPANY 
Elyria, Ohio 


Canadian Licensees: Engineering Sales and Service Co.,Ltd. 
177-179 Duke Street, Montreal, Quebec, Canada 


PROMET 


THE HEAT-TREATED BEARING METAL 








A AE SRE REESE] Gi EE GEE ER Gr SE 
: , , Elyria, Ohio M2 

Promet Heat Treated Bronze Bearings and } aes pice ase lansing _ 5 
bushings Are Sold Under the Same Guarentee Please send me facts about Promet Bearing Metal and 





information regarding its use in...... 
































I POSER ccc cddvoccccccccscccccsccssccoscccccocesesosonsosossocess | 


| Company Name... .......ccccccccccccccccsccccssscesscessssesees i 
| AGG . 0. ccc ccc cece cece eens ress ee ears esses eee sees ee eee eeeees i 
Bas bctdadsienersdsicsnneetedonnsnssenl DUMES nc cccccccsceccoses { 
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DURABILITY 


Durability is the prime re- 
quisite of agood ball be -aring. 
Iti is obtained in Strom bear- 
ings by constructing them of 
material of great strength 
Ww hich i is heat-treated to ob- 
tain long-wearing quality. 





Double-row maui- 
mum type, radial 
bearing 


The working elements are 
correctly balanced in Strom 
bearings, making each part 
of equal strength to carry 
the heaviest loads and en- 
dure long service. 





It is just such features of 
construction that make 
Strom bearings the most 
logical choice wherever 
strength, precision, power, 
and endurance are required. 


Double-acting, self- 
aligning thrust bearing 
with leveling washers 
2100-U Series 





Single-acting thrust 
bearing with fiat seats 
(grooved races) 
1100-F Series 





Single-row, deep- 
groove Conrad type, 
radial bearing 





Single-acting, self- 

aligning thrust bear- 

ing, leveling washer 
1100-U Series 





Angular contact bear- 
ing—combination 
radial and thrust 





Double-acting thrust 
bearing, flat seats 
2100-F Series 





Made in radial (single and 


Single-row, maxi- 


double row), angular contact, mum type, radial 
; bearing 

and thrust types for any 

application. 


Our engineers will cheerfully 
assist you in a correct choice 
of bearings. 

“Used Wherever a Shaft Turns” 
U.S. Ball Bearing Mfg.Co. 
(Conrad Patent Licensee) 

4540 Palmer Street outtncew, Goat 
CHICAGO, ILL. *°radial bearing 


(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 
(218) 





Double-row, deep- 
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Maximum Safety 
Factor 


OMPARATIVELY for their 
sizes Gurney Ball Bearings 
have greater capacity and thus in 
effect guarantee a maximum fac- 
tor of safety. 


This desirable result is secured by 
use of the maximum number and 
size of balls, assembled without 
use of a filling slot, in raceways 
whose curvature closely approxi- 
mates that of the balls. Thus 
under continuous overload of shock, 
the theoretical point of contact 
becomes in fact an area of con- 
tact. 


Let Gurney engineers assist in 
simplifying and economizing on 
your bearing problems. 


Gurney Ball Bearing Co. 


Conrad Patent Licensee 


Jamestown, N. Y. 





ENGINEERING 


18103 


GURNEY 


BALL BEARINGS 























DecemMB 
1922 





ER 
ADVERTISING SECTION 




















FAPNIR 


UFETIME” WARE 


“-f For Reliability and 


Efficiency Install Fafnir 
Double Ball Bearing 
Blower And Fan Boxes 


Fafnir Double Ball Bearing 
Blower and Fan Boxes will pay 
for themselves many times over in 


power, oil and labor saved, and 


- above all, in reliability. 
“Lifetime” ——d These boxes involve unit con- 


struction and fit all standard types 
of blowers and fans. 


AL MIN™ F 








Read what Fafnir Blower and 
Fan Boxes have done for the 
Aluminum Products Co.—They 


will do just as much for you. 





THE FAFNIR BEARING COMPANY 


Conrad Patent Licensee 
New Britain, Conn. 


DETROIT Office: 752 Davi 


CHICAGO Office: 1002 Elisworth BI 
CLEVELAND Office: O16 1017 Swetlan 


nd Bide. NEW YORK Office: 5 Columbus Cin 
WARK Office: 27! Centra’ 1 Avenue 


RTT — 





i . 
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This split-steel sleeve which 
covers the places worn un- 
even in the shaft by the 
former bearings is a patented 
feature of the Sells Bearing. 











mn covering the ills an 
gullies, this sleeve also pre- 
vents future ear on the 
shaft, ich, as you know, is 
softer steel. 
is split-steel sleeve advan- 
tage alone (and there are 
ven others*) has influence : 
thousands of concerns to adopt 
Sells Roller Bearings. 
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A Few Installations 


Millers Milling Company Borden Condensed Milk 
Aunt Jemima Mills Co. Co. 
French, Shriner& Urner Dodge Brothers 
United Shoe Machinery American Car & a 

Co. Cc ‘ 
Gillette Safety Razor Co. ee" . , 

, Smaltz-Goodwin Co. 

American Agricultural 


Chemical Co. (25 plants Thornhill Wagon Co. 
Newberry Cotton Mills The American Fork & 
Babcock & Wilcox Mfg. Hoe Company 

Co. Macwhyte Company 


Wouldn't the fact that these nationally-known con- 





cerns have installed Sells Roller Bearings cause you 


© Put Sells Roller Bearing: to look into them—talk to our engineers? 

frames, pact hangers of pillow 

o produto. Roller ae sl At least you can ask us to send some recently written 
minut, letters from those who have used Sells Roller Bear- 
which seh the dheme host to the ings for several years. And you will find that prac- 
In Sells Roller Bearings, you tically every one of these letters in praising the per- 
al other bearings seit The de formance of the Sells Bearing and its lack of upkeep 


cost, also mentions savings in coal or power from 10 


to 40 per cent. 


But let’s get things started now—today, for the 
longer you put it off, the greater hole is friction dig- 
ging into your coal pile, or the more kilowatt con- 


sumption is being piled on your power bill. 


Royersford Foundry & Machine Co. 


60 N. 5th Street, Philadelphia, Pa. 


Roller BEARINGS 








A\ 
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| THRUST 


BEARINGS 








ee 


PRECISIYN 
If “repeat orders”’ fail to come 


to the builder of a "NORMA" 


equipped machine, he may be 





resonably sure that bearing 
troubles are not toblame. Our 


engineers like to help make 





good machines better. May 
one call? | STANDARD DIMENSIONS OR TO ORDER 


One or—one thousand 


THE NORMA CVUMPANY : an ha hit aie Sie 265 in the 1922 ASME. : | 


_Condensed Catalogues of Mechanical maenennent. 


VF AMERICA a 
Anable Avenue | THE GWILLIAM COMPANY 


Long Island City New York 253 West 58th St., New York, N. Y. 
BALL, ROLLER AND THRUST BEARINGS 


2218 Chestnut St., 23 Flatbush Ave., 418 Melwood Ave., 
Philadelphia, Pa. Brooklyn, N. Y. Pittsburgh, Pa. 






































A Few Important A.S.M.E. Standards 





Price 

No. Mem. Non-Mem. 
1142—Standard Proportions for Machine Screws........ .25 .40 
1398—Standard Threads for Hose Couplings................ .25 .35 
1399—Standardization of Pipe Thread Gages.............. .25 .35 
1733—Manual on American Standard Pipe Threads........ .35 .50 
1779—Screw Thread Tolerance Report. . .25 .35 
3 1654—Report of Committee on St edieiteeilion ” Sunes eer Pipe Fittings .25 .35 
SN ikea eee se ee hen ie a ia detail Sie wu ieig ow ou OF % 9K ke ew awd der ceke .75 1.00 
1778—Rules for construction of Locomotive Boilers.......... .25 .35 
I I cs. pra arcne Glock wvewid alee bo wa ih el torte bk .25 sat 
1526—Power Test Code........... baka eeinarts és ae ree a 1.00 2.00 
1305—Identification of eee een Piping tac .25 .35 
1673—Code of Gaiety Gimmtaris Tot CAMs. ogi on oie ck cc cet iceccccccewvccccscvccsces 25 036 
1597—Code of Safety Standards for Industrial Ladders..................0 00. ccc cece ccc ec ccues .25 .35 
1598—Code of Safety Standards for Power Transmission Seine, .25 .85 
1631—Code of Safety Standards for Woodworking Machine Guards 25 .35 
ERT CaS SR Se ee es .65 .65 
X101—Report of Committee on Standards for Graphic Presentations. .25 .35 
1510—Standardization of Safety Principles........... 35 .40 


No order filled for less than 50 cents 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 WEST 39th STREET, NEW YORK 





























DECEMBER 


1922 


Timken Tapered Roller 
Bearings inboth the top 
and bottom wheels of 
this Wheland Band Mill 
are cutting down power 
consumption to one- 
half of that formerly 
used 








—Will Also suc 
Power and Money in 


B nd ¢ ssors 


Tlipre 
y Working Machiner 


Jairy Equipment 
Electric Motors 
lectrical Machinery 
evator Drives 

umm ~Lighting Unit 
e Rail Cars 


yas Producers 
srain Muiulling Machinery 


loisting and 
Conveying Machinery 
trfal Tractors 
and Trucks 
Laundry Machinery 
Lawn Mowers 
Machine Tools 
Mine Cars 
Mining Machinery 
Oil Well Machinery 
Paper Making Machinery 


Power Transmission 
Machinery 
Printing Presses 


Pumps 
Railway Equipment 
Refrigerating Machinery 
Road Making 

Machinery Wheels 
Separating Machinery 
Shoe Machinery 
Steel Mill and 

Foundry Equipment 
Stokers 
Street Railway Cars 
>treet Sweepers 
Textile Machinery 
Tire Making Machinery 
Ventilating Machinery 
Wood Working Machinery 


—and Wherever 
There Is Friction 





© 1922,T R B Co, Canton, Ohio 


TIMKEN 


Tapered 
ROLLER BEARINGS 
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Saving 75 HP 
With Timkens 


As a result of using Timken Tapered Roller 
Bearings in the new Eight Foot Wheland 
Band Mill, made by the Wheland Company 
of Chattanooga, Tennessee, the mill requires 
only one-half as much power as was for- 
merly used. 


“A saving of 75 H P is made in the driving of 
the mill alone,” says Mr. G. W. Wheland, 
President of the Company. “A proportionate 
Saving is effected throughout the transmission 
equipment, for the mill now operates to capac- 
ity with a sixteen-inch belt, whereas a 
twenty-inch belt was previously necessary.” 


Such records of power conservation by the use 
of Timken Tapered Roller Bearings are not 
at all uncommon or phenomenal. Through 
their ability to carry radial loads, thrust loads, 
and resultant loads, they are reducing friction 
to an absolute minimum in nearly every type 
of industrial machinery. 


And finally, by means of their tapered con- 
struction, their durability is indefinitely pro- 
longed through the unassailable engineering 
principle of adjustment instead of replace- 
ment. When the wear which must follow 
any motion does occur (no sooner with 
Timkens than any other bearing), a simple, 
quick, easy adjustment, and Timken Tapered 
Roller Bearings function as when new. 


The Timken Roller Bearing Co 
CANTON, OHIO 
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eur) GW MATERIAL HANDLING 
LASTS EQUIPMENT 





LONGER 
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A “Safety-Fi irst” Coal email 


Be on the safe side when a coal shortage comes. Why 
worry where your next load of coal is coming from 
when a G-W Ground Storage Plant can be installed 


at such a conservative cost? 


The ample storaze facilities of a G-W Ground Storage 
Plant enable you to buy coal when the market is 
most favorable and to have it on hand when your 
competitors are paying a fancy price and still not 
getting deliveries. 

Send for a G-W representative to show you how a 
“‘Safety-First”’ coal supply can be assured in your plant. 


(See Our Data in'922 ASME Condensed eegeerome eee 


ff rd A\yood ©. 
Gifford YORK - aM ‘Woo 1d. (O. 
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SHAVINGS 
SAWDUST OR 
PULP CHIPS 


With a positive 


BLOW 
4 000 Ft. 


We Install and Guarantce Operation. 


THE ALLINGTON & CurTis MFc., Co. 


Incorporated 1888 
Factories & Offices: Saginaw, Mich. 
321 Rutherford Avenue, Gasen, Mass. 
Offices: 565 Washington Blvd, Chicago, Ill. 


333 St. Paul Pl., Baltimore, Md.; 45 West 18th St.. New York, N. Y. 


See Our Data im\922 ASME Condensed Catalogues of Mechanical Equipment 


pneumatic conveyor. 


2 























ROEBLING 


WIRE ROPE SLINGS 
for 
Industrial Plants 


Strong, Durable Equalizing 
Thimbles. 


High Safety Factor 
Our Blue Center Steel Used 


John A. Roebling’s Sons Co., Trenton, N. J. 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment, 

















Our type E Cranes for either standard or mill 
service will interest those who buy and use 
cranes. Enclosed non-overhung gearing—simple 
substantial design—-Good workmanship — The 
“Repeat Order” Crane. 


(Aso Electric Hoists) 


NORTHERN ENGINEERING WORKS 


DETROIT MICHIGAN ~ V.S.A. 











SPECIALIZED CONSULTING 
SERVICE 


in ALL BRANCHES of the 
ENGINEERING FIELD 


The cards of Consulting Engineers appear- 
ing on pages 108, 109 110, 111, 112 and 113 
serve as an index to professional service in the 
mechanical field. Specialized service may be ob- 
tained through this section on such subjects as 











Accounting 

Appraising 

Combustion 
Construction 
Copyrights 

Cost Systems 

Designing 

Foundries 

Heating and Ventilating 
Hydraulic Work 
Industrial Plants 
Inspection 

Machinery Designing 
Management 
Manufacturing Methods 


Organization 
Patent Law 

Plant Constructio 
Power Plants 
Power Transmission 
Production 
Refrigeration 
Research 

Special Machinery 
Taxes 

Testing 

Tool Designing 
Trade Marks 
Water Purification 
Water Supply 
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Clyde’s Greatest Asset— 


Hundreds of satisfied customers 


who always specify Clyde 
Equipment on repeat orders. 






You'll take pride 
in your Clyde! 


Clyde Iron Works Sales Company 
DULUTH, MINN., U.S. A. 
Sole Distributors for Clyde Iron Works 


NEW ORLEANS SEATTLE 
JACKSONVILLE 


NEW YORK CINCINNATI 
CHICAGO 


PORTLAND 
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LIDGERWOOD 
HOISTS 


ELECTRIC - 


STEAM - GASOL ENE 





Illustration shows Double Drum Electric Hoist, with 
boom swinging clear for derrick work 


We have types to meet every kind of 
hoisting service 
STRENGTH - SPEED - ECONOMY 
are features of all Lidgerwoc d 
HOISTS - DERRICKS- CABLEWAYS 


REQUESTS FOR CATALOGS INVITED 


LIDGERWOOD MFG. CO. 


96 LIBERTY STREET NEW YORK 


Chicago Cleveland Detroit Los Angeles Pittsburgh 
Philadelphia Seattle 














Perforated Metal Screens 


STEEL, COPPER, BRONZE, 
BRASS, LEAD, etc. 


for all purposes 





ELEVATOR BUCKET 


PLAIN AND PERFORATED 
General Sheet and Light Structural Work 
Light and Heavy Steel Plate Construction 


HENDRICK MFG. CO., Carbondale, Pa. 


New York Office, 30 Church Street 
Pittsburgh Office, 544 Union Arcade 
Hazleton, Pa. Office, 705 Markle Bank Bldg. 











HOISTS 


CABLEWAYS 
WINCHES 
WINDLASSES 
CAPSTANS 
DREDGING MACHINERY 


Catalog on Request 
Wire, write or phone 
our nearest office 


S. FLORY MFG. CO. 


Werks: BANGOR, PA. 
New York, 95 Liberty Sz. 
Chaeage, Monadmoch 











TRADE MARK 

















(See Our Data n1922 ASME Condensed Catalogues of Mechanical Equpment) 











The New EVEREDY Electric Hoist 
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READING CHAIN & BLOCK CORP., READING, PA. 
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Forming Fenders 


THE ILLUSTRATION shows a BLIss No. 409 C Patented 
Double Crank Toggle Drawing Press forming pressed 


steel fenders. 


The further we go in the work of illustrating what 
BLIss Presses are doing, the wider becomes the range of 
industries they are serving at a saving over other meth- 
ods. One of our customers recently said something like 


this: “We used to buy the Biiss Presses we thought we 





needed and use them as we thought best. Now we have 
asked Bliss Engineers to come in and show us, not only 
how to get more production out of what we hav e, but 


how to use more presses in the interests of economy. 





There is a Biiss Press for every requirement. 


See Our Data in!922 ASME Condensed Catalogues of Mechanical Equipment 
Bliss for Machinery 


E. W. BLISS CO. Xx wWoxxs BROOKLYN, N. Y., U.S. A. 


SALES { DETROIT CLEVELAND CHICAGO PITTSBURGH ST. LOUIS UFFALO CINCINNATI NEW HAVEN 
OFFICES ( Dime Bank Bidg. Cleveland Discount Bldg. Peoples Gas Bidg. Oliver Bidg. Boatmen’s Bank Bidg. Mone Bank Bidg. Union Trust Bidg. Second Nat'l Bank Bidg. 
American Factories: BROOKLYN, N.Y. HASTINGS, MICH. CLEVELAND, OHIO. SALEM, OHIO. 

FOREIGN SALES OFFICES AND FACTORIES: 
ENGLAND, Pocock St., Blackfriars Rd., S. E., London ITALY, 35 Via Nizza, Turia FRANCE, S Blvd. Victor-Hugo, St. Ouen, Paris 


No. 321 


Photo t rt f our customer PATENTED 









































CLASSIFIED ADVERTISEMENTS 
MACKINTOSH-HEMPHILL CO. If you desire capital or have it to invest; if you 





° have a patent for sale or development; if you have 

Offers You a Complete Service—IN ROLLING on hand used machinery for disposal, or if you 

MILL AND STEEL WORKS EQUIPMENT— want such equipment; if you have copies of pub- 

thru its following departments: lications, or a set of drawing instruments to dis- 

pose of; in fact, anything to be offered that some- 

body else may want, or anything wanted that some- 

body else may have—use a classified advertisement 
in MECHANICAL ENGINEERING for quick results. 


FORT PITT FOUNDRY . . . PITTSBURGH, PA. 
A. GARRISON panna Uf . » PITTSBURGH, PA. 
WOODARD MACHINE CO. WOOSTER, OHIO 
PITTSBURG IRON & STEEL FDRY., MIDLAND, PA. 





RATES 


40 cents a line; 30° cents a line to members of 
A.S.M.E. (Minimum insertion, 5 lines; Maximum, 
20 lines. No display matter carried.) 





; “‘The Best In Rolling Mill Machinery” 











Address 


ROLLS FOR ALL PURPOSES | 


"MANGANITE” —CHILLED, SAND AND STEEL—“ADAMITE” 
ROLLING MILLS OF ALL KINDS AND TYPES 


The American Society of Mechanical Engineers 
29 West 39th Street New York City 




















STEEL AND IRON CASTINGS UP TO 75 TONS 


BRASS CASTINGS “THE QUALITY LINE” 


“ADAMITE” AND SPECIAL STEEL CASTINGS P 0 2s FE 4 B U N C H I N G 


AND 




















SHEARS, SAWS, PRESSES, ROLL LATHES, 
‘ HYDRAULIC MACHINERY AND OTHER 





MILL EQUIPMENT SHEARING MACHINERY 


CAST AND CUT TEETH GEARS AND PINIONS 
(SPUR—BEVEL—HELICAL) Your inquiries Seltelted 


ANNEALING BOXES AND BOTTOMS THE LONG & ALLSTATTER CO. 


Mackintosh - Hemphill Co. American Punch & Shear Works 
Pittsburgh, Pa. 

















HAMILTON, OHIO, U.S.A. 
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“You pay for 
Whether you 


Each machine shop needs the equip- 
ment which will do at the lowest cost 
the work required of it—and pays more 
in time and materials wasted in make- 


shifts when it doesn’t buy what it 
needs. 


There's a way to prove whether or not 
you are getting your work at the lowest 
cost. 


ADVERTISING SECTION 


what you need 
buy it or not” 


There's a way to prove whether or not 
your shop is making or losing money on 


its equipment. 


A staff of machine shop engineers is 
maintained by The Warner & Swasey 
Company to keep up to date on just 
such problems. It doesn’t cost you a 
cent to consult them and may save your 


shop thousands of dollars. 
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Send us blue prints of your work and see if you don't gain something. 


The Warner & Swasey Company | 


Cleveland, U.S. A. 


BOSTON: Oliver Building 
INDIANAPOLIS: 940 Lemcke Annex 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


NEW YORK: Singer Building 
CHICAGO: 618-692 Washington Boulevard 
MILWAUKEE: 209 Sycamore Building 


BUFFALO: Iroquois Buildin 
DETROIT: 5928 Second Boulevard 
DAYTON: 518 Mutual Home Building 














In the 


Style No. 80. Automatic Internal Grind- 
ing Machine for small, long work. 

Style No. 85. Hand Feed Internal 
Grinding Machine for small, short work. 
Style No. 70. Automatic Internal Grind- 
ing Machine for medium work, both 
length and size. 
Style No. 75. 
Grinding Machine 
short work. 


Style No. 50. Cylinder Grinding Ma- 


Hand 
for 


Feed Internal 
medium sized 











Cylinder Grinder 





Pam 





Internal Auto Feed 


Line 


PE} w. 1. 


There is a Machine for Every 
Internal and Surface Grinding Requirement 


chine for a great variety of large 
awkward-shaped work. 

Style No. 20. Surface Grinding Ma- 
chine for single work. Has 8 in. ca- 
pacity. 

Style No. 22. Surface Grinding Ma- 
chine for large single or multiple work. 
Has 12 in. diameter capacity. 

Style No. 25. Surface Grinding Ma- 
chine. Has automatic feed for chucking 
work. Ideal for piston rings, collars, ball 
races, etc. 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


The Heald Machine Co., Worcester, Mass. 











Surface Grinder 
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ord Truck Rear Hubs 













The above photograph was taken at the plant of a prominent 
automobile parts manufacturing corporation and shows a 
close-up of one of a battery of Fay Automatic Lathes finish 
turning Ford Truck Rear Hubs. 





These Hubs are finish turned in these machines from the 
rough forging, right down to the finished size in one cut 
Each machine finishes 230 of these hubs in 9 hours. 











AGENTS 
France, Spain and Belgium — F. 
Auberty & Co., 182 Rue Lafayette, 
Paris. Holland — Spliethoff, Bee- 
uwkes & Co., Leuvehaven, wz, 159 


SPRINGFIELD, VERMONT, U.S.A. 
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Finished in 9 Hours on Each 


Fay Automatic Lathe 
oe 


























230 Finished Hubs se - 
per machine in 9 hours YP | | 
—in one cut! o } 
is, ~~ 
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It makes no difference how much stock “ — __ - 





has to be removed on this job—one 








cut does the trick and holds the size. L| 
These fe rgings weighed up to 14! 2 lbs. | | | \ 3 
each when delivered to the Fay and 7!4 


lbs. each after being turned as shown. 





The Fay Way removes stock by 
the ton and yet holds the size! 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


AGENTS 


2 
Japan, Korea, etc., Mitsui & Co., 
Ltd., Tokio. Australasia—McPher- 
son's Pty., Ltd., 554 Collins St., 


Melbourne, Sweden—A. Bol. Oscar 
. _ n .. Lindbom, Stockholm—Post Box 420. 
9-10 Water Lane, Queen Victoria St., London, E.C., Eng. 
503 Market Street, San Francisco, California 
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“WHITNEY” 
KEY-SEAT CUTTERS 


For the Woodruff System of Keying 


WHITNEY 


a — 


BE SURE AND GET OUR PRICES 


Prompt Deliveries in Either Carbon or High-Speed Steel 





Let us hear from you if you need cutters for the Woodruff System. 
Our cutters are all made with straight shanks '4-in. diameter and the sizes 
run from number one to Letter G inclusive. 


For holding these cutters we recommend the “Whitney” Spring Collet, 
into which the cutters are quickly and easily inserted or removed with no 
possibility of injury to the shank. 








The use of this collet insures the cutters running true and thus avoids 
the danger of breakage which frequently results from the use of ordinary 
collets, especially those provided with set screws. For heavy cuts we can 
furnish the cutters with keyed shanks, thus absolutely preventing the cutter 
from turning in the collet and damaging the shank. 


“WHITNEY” KEYS 


are made in sizes to correspond with “Whitney” Cutters and can be fur- 
nished in either High Carbon or Nickel Steel. They will fit the Keyseats 
made with our cutters without filing or fitting. 


THE WHITNEY MFG. CO., Hartford, Conn. 


CHAINS KEYS AND CUTTERS HAND MILLING MACHINES 


FOREIGN AGENTS: Burton, Griffiths & Co., Ltd., London. 
Rylander & Asplund, Stockholm 








Fenwick Freres & Co., Paris. 





(‘See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 
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THE 
ENGINEERING 
INDEX for 1921 


Annual Volume 








Here is presented in convenient form 
a carefully digested record of the period- 
ical engineering literature of a dozen coun- 
tries published during 1920. Within its 
six hundred pages are to be found fully 
12,000 major references to articles on over 
4,000 different subjects, which appeared 
in the world’s leading technical journals 
and the transactions of various societies. 


The rapidly increasing number of 


subjects and the present extent of the 
world’s technical literature make it 
almost hopeless for any engineer to keep 
in intimate touch with all of the important 
material pertaining to his business, even 
if he subscribes to a large number of 
periodicals. THE ENGINEERING 
INDEX makes it an easy task to keep 
abreast of the times, for it covers the 
entire field of technical literature. 


Every engineer, no matter how highly 
specialized, will find hundreds of refer- 
ences to pertinent articles of particular 
interest to him, while the engineer in gen- 
eral practice will be readily directed to 
the sources of information regarding any 
subject on which he is engaged. 


PRICE $6.00 


To Members $5.00 
Engineers in all parts of the 
world use THE ENGINEERING 
INDEX and subscribe for it 
regularly year after year. 
They find that it pays them. 
—You, too, will find it a profit- 
able investment. 














Published Annually by 
The American Society of Mechanical Engineers 
29 West 39th Street, New York, N. Y. 














BOOTH 39 


NATIONAL EXPOSITION 
POWER and MECHANICAL © 
ENGINEERING 


December 7-13 


offers a convenient common meeting place 
at which your experts can discuss with 
our experts problems of 


Vibration 
NWA BALANCING EQUIPMENT will 
be exhibited, demonstrating conclusively 
the accuracy of our balancing principles. 


Our experts will be glad to discuss with 
you the problems that have arisen in 
your plant. 


We havea field service equipment, flexible 
in its utility, which can be shipped to 
your plant, and, under the supervision of 
one of our field engineers, the unbalanced 

and therefor potentially dangerous— 
part may be placed in perfect balance, 
statically, and dynamically. 


The cost of this field service is moderate, 
well within the range of every power plant 


owner—its value is incalculable. 


Do not overlook this opportunity of dis- 
cussing vibration problems. 


Our booklet— 
‘*Eliminating Vibrations’’ 
sent upon request. 


net SLL 





Ss 
Ss 
~ 
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VIBRATION 
SPECIALTY COMPANY 


N. W. Akimoff, President 


Harrison Bldg., Philadelphia, U.S. A. 


‘See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 
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Indispensable 
Accessory 
for 
Tool and Die 
Makers 


May be attached to our 
regular spinning lathe or 
to a plain or engine lathe 
of any spindle size and 
swing. 


Patented 


sb OVAL CHUCKS 


for 


Spinning and Turning 
Oval Shapes 


These chucks are for spinning 
true ellipses and are made in 
several types and sizes. Can be 
used for machining tools, dies and 
c .tters. 


Many metal articles can be 
economically produced by spin- 
ning with these chucks. 


Let us work with you on your 
problem—our staff of experts 
are at your service. Send 
us a blue print and the spe- 
cifications. 


Send for Pryibil Catalog of 
Metal Spinning Equipment. 





See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


P. PRYIBIL MACHINE COMPANY, Ine. 


Manufacturers—Established 1859 


512-524 West 41st Street 


New York, N. Y. 




















ANNOUNCING 
A COMPLETE NEW LINE 





PIPE THREADING and CUTTING 
MACHINES 


Send for circulars and prices 


THE CURTIS & CURTIS CO. 


350 GARDEN STREET BRIDGEPORT, CT. 





Bolt and 


Pipe Threading 
Machinery 






A complete description and detailed 
specifications of Landis bolt thread- 
ing die heads and machines, pipe 
threading die heads, pipe threading 
and cutting off machines and auto- 


matic screw cutting die heads will be 
found in the 1922 volume of the 
A.S.M.E. Condensed Catalogues. 


Landis Machine Company, Inc. 





Waynesboro, Pa., U. S. A. 


L 























The Engineer Should Know 


PARKER HARDENED DRIVE SCREWS 
They Cut Their Own Thread! 


For Fastening to Steel, 
Cast-Iron, Etc., there’s 
nothing better ! 


Shall We Send You Samples 
and The Rest of The Story? 
Write Now! 


PARKER SUPPLY CO., INC. 
Dept. A.S. New York, N. Y. 


PAT. PEND. 























SPECIALIZED CONSULTING SERVICE 
in ALL BRANCHES of the ENGINEERING FIELD 


The cards of Consulting Engineers appearing on 
pages 108, 109, 110,111, 112 and 113 serve as an index 
to professional service in the mechanical field. Special- 
ized service may be obtained through this section on 
such subjects as 


Accounting Industrial Plants Production 
Appraising Inspection Refrigeration 
Combustion Machinery Designing Researc ; 
Construction Management ial Machinery 
Copyrights Manufacturing Methods Taxes 

Cost Systems Organization estin y 
Designing Patent Law Tool Designing 
Foundries Plant Construction Trade Marks 


Water Purification 


Heating and Ventilating Power Plants 
Water Supply 


Hydraulic Work Power Transmission 
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Illustrating the use of 


ALLEN SOCKET HEAD CAP SCREWS 


Made by the Allen process of cold-drawing the 
sockets, the socket-walls are perfectly-formed and 
true, down to the bottom of the hole. The metal 
strengthened by tremendous compression in the 
drawing process, and scientifically heat-treated. The 
threads are die-cut, accurate in pitch and perfect 
in lead. The head of the screw is finished all over 
and turned true to the body of the screw, so you 
can set it up in a counterbored hole without ever 
grinding off the sides, as so often is necessary with 
a slotted cap screw. 





THE ALLEN Mra. Co. ...... 


Manufacturers of Safety Set Screws, Socket Head Cap Screws, Pipe Plugs. Tap Extensions and Socket Wrenches—Allen Process 


A. Dowd Sales Co 


Pacific Coast Branch Office: The Charles 


Allen process 


socket Head 
Cap Serews 


for Punch, Die 
and Jig Work 


Most of your punch press work calls for frequent 
adjustment of the dies and punches. This means a 
constant tightening and loosening of screws—until 
they soon loosen without any help, if hexagon head 
cap screws or slotted fillisters are used. 


The Allen Socket Head Cap Screw gets away from the weak 
points of old-style cap screw design. There are no corners 
to round off and dew wrench-play. There's no slot to 
spread and lose its grip on the screwdriver. The Allen can 
be set up fully as tight as a new hexagon head screw; 
vastly tighter than an old, worn one. And you can work it 
in close quarters where there isn’t room to apply an “‘S”’ 
wrench 


We've issued a little folder, adding somewhat to these facts 
and carrying a chart of sizes and prices. You'll feel it's 


worth sending for. 
131 Sheldon Street 


$20 Market Street, San Francisco, Cal 


HARTFORD, CONN. 























See 
1922 A.S.M.E. 


ing our products 








WOOD SCREWS, MACHINE SCREWS, 
CAP SCREWS, SET SCREWS, 
BOLTS, NUTS, RIVETS, BURRS, 
SPECIALTIES. 








—— 


REED & PRINCE MBG. Co. 
MAIN OFFICE and Plant at WORCESTER, MASS. 
BRANCH—121 N. JEFFERSON ST., CHICAGO, ILL. 


¥. 
' 


Condensed Catalogues 
of Mechanical , Equip- 
ment for data concern- 


-- 
—- 





























HELPING THE MANUFACTURER 


EXPERIENCE of the most successful 
manufacturers has shown them that it is 
neither practicable nor efficient to make all 
parts under one roof. In this age of special- 
ization and sub-division of industry, it pays 
them to resort to the specialist. 


During the past 120 years our development 
and growth have put us into a most advanta- 
geous position, not only to make small parts 
or complete articles for other manufacturers, 
but also to supply them with the raw materials 
best suited to meet their own manufacturing 
needs. 


How can we serve you? > £8 


Brass Mill Products 
Manufactured Articles to Order 
Mille and Factories — Waterbury, Conn. 


Sales Offices: New York, Chicago, Boston, 
Cleveland, Philadelphia and San Francisco 


ESTAGLISHED 1802 


ISCOVILL 


f MANUFACTURING COMPANY 


ie a BRT _ 
ak Piz oo 4. 


Border illustrates the microstructure of Brass Mag. 75x 
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THE H. A. WILSON COMPANY 


97 Chestnut St., 
Newark, N. J. 


Manufacturers of: 
Wilco Thermostatic Metal 


Wilco High Temperature Thermostatic 
Metal (patent pending) 


Wilco High Resistance Thermostatic 
Metal (patent appplied for) 


Wilco Non-Corrosive Thermostatic 
Metal (patent applied for) 


Platinum and Silver Contact Points 
(Rivets and Screws) 


Special Alloys—(Precious metals) 


Refiners and workers of 
Platinum, Goid and Silver. 


Descriptive booklet sent upon request. 









































MECHANICAL 
ENGINEERING 








WINIMETER 









A Precision 
Measuring Instrument 


Combining Scientific Exactness 
with Commercial Adaptability 


After once being set to a standard, it eliminates 
the personal error and permits precision mea- 
surements to be made with great rapidity. It 
brings to the measurement of ordinary bench 
and machine work the precision hitherto not 
available even by elaborate and costly methods. 


Measures to 1/10,000 of an inch 


The booklet will be sent 


on request 


THE NYRMA CUMPANY 
VF AMERICA 


Anable Avenue 
Long Island City New York 
BALL, ROLLER AND THRUST BEARINGS ! 
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A silent appeal to the 
deliberate thinker 


Each week or each month you 
chart the various data on costs 
and production. 


If the lines of ‘* Production’’ 
and ‘*Tool Cost’’ run parallel, 
you have a feeling of security. 
But, if you find those lines di- 
verging — Production UP, Tool 
Cost DOWN—you know you 
are accomplishing dig things. A 
large number of managers, espe- 
ciallyin the Automotive Industry, 
are making these lines deflect 


in a surprising manner. Stellite 
Cutting Tools are the reason. 

Wherever Stellite is used iv- 
creased production results. Some 
jobs show as high as 221% in- 
crease. The average is about 
30%. 

What Stellite Tools and Stellite 
Service have done for others they 


can do for you. Tell us of your 


job and we will tell you of the 
increased production you can get 
and ow to get it! 
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HAYNES-STELLITE COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York 


Peoples Gas Building, Chicago General Motors Building, Detroit 4503 Euclid Avenue, Cleveland 


SITE ILLITE 


CUTTING TOOLS 
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CONTINUOUS HEAT-TREATMENT 


The ideal condition—betler heating at lower cost—is approached when the 
heat is applied to each piece in the same manner, for the same time, at the 
ame rate, and at the same lem peraiure, 

The automatic furnace most easily meets the requirements by 
insuring the gradual heating of each piece in the same manner, for the same 
time, at the same rate, and at the same temperature 

It also has the advantage of increasing output in proportion to labor, fuel 
and floor space, as one man with an automatic furnace can do more work, at 
less cost, than two or three men with a furnace operating on the “batch” 
principle 

Many interesting applications of the continuous method to the field of 
industrial heating are shown in Bulletin 234-U Write for 
copy to nearest branch 


BRANCHES 
CHICAGO CLEVELAND DETROIT 
Elisworth Bidg Engineers’ Bldg Majestic Bldg. 








— British Representative: Gibbons Bros., Ltd., 
Rotary Automatic Furnaces 1m series ior a three operation heat- Dudley, Worc., England 
treatment— normalizing, hardening and drawing 














CHARLES F. KENWORTHY, Inc. There is nothing 


WATERBURY, CONN. oescvenes 


better than the Best 


| | N D U S R | A | To secure 100% Economy and 100% Efficiency use W. N. 


Best oil and tar burners and furnaces for Annealing, 


| F U R N A * E S Case Hardening, Tempering, Forging, Heat Treating, etc 
| SEND FOR CATALOG 


i) Fuel or Electric Heated "There is nothing better than the Best" 
\} 
For Every Purpose 


L W. N. Best Furnace & Burner Corp’n 


Exclusive Builders of 11 Broadway New York City 
‘‘Non-Oxidizing” Annealing Furnaces See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 
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THE H. B. SMITH COMPANY 
New York, N. ¥., 10 E. 39th S:. Philadelphia, Pa., 17th & Arch Sts. Boston, Mass., 640 Main St., Cambridge, Mass. Westfield, Mass. 
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AMERICAN METAL TREATMENT CO. 


ELIZABETH, N. J. 






SAMPLE BY THE 
OF CASE GAS 
HARDENING PROCESS 


OUR SPECIALTIES 
CASE HARDENING, HARDENING, ANNEALING 
TEMPERING, GUN METAL COLORING, ETC. 


(See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 


























Union Drawn Steel Co. 


Beaver Fails, Pa. 
MAKERS OF 
Bright Cold Finished Bessemer, Open 
Hearth, Crucible and Alloy Steels, in 
Rounds, Flats, Squares, Hexagons and 
Special Shapes 


Shafting Screw Steel 























SPECIALIZED CONSULTING 
SERVICE 


in ALL BRANCHES of the 
ENGINEERING FIELD 


The cards of Consulting Engineers appear- 
ing on pages 108, 109, 110, 111, 112 and 113 
serve as an index to professional service in 
the mechanical field. Specialized service may 


be obtained through this section on such 
subjects as 


Accounting Organization 
Appraising Patent Law 
Combustion Plant Constructice 
Censtruction Power Plants 
Copyrights Power Transmissice 
Cost Systems Production 
Designing Refrigeration 
Foundries Research 

Heating and Ventilating Special Machinery 
Hydraulic Work Taxes 

Industrial Plants Testing 

Inspecnon Tool Designing 
Machinery Designing Trade Marks 
Management Water Purificaticn 
Manutacturing Methods Water Supply 
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In purchasing die-castings, you'll 
get just what you are willing to 
pay for—in the way of quality, 
accuracy, uniformity, strength, 
delivery. There's no such thing 
as a ‘‘bargain’’ in die-castings, as 
the word “bargain” is ordinarily 
used. Yet, it is a matter of re 
peated experience on the part of 
die-casting users the country over, 
that Doehler——with the unequalled 
facilities afforded by his large 
plants and with a mastery of the 
art gained in fourteen years of 
specialization—can and does pro- 
duce and sell die-castings which 
you can use with maximum econ- 
omy. You'll pay less for the ser- 
vice you get from a Doehler Die- 
Casting, than for any other. And 
it’s the service a die-casting gives 
you that you are buying—not just 
so much metal. 








E} 





BROOKLYN. NY. 
CHICAGO.ILL. TOLEDO. OHIO. 


Sae Our Data n'922 ASME Condensed Catalogues of Mechanical Equipment 


Doehler die-cast parts for 
automotive equipment 
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Air washing and cool- 
ing are discussed in our 


bulletin No. 23, Series 
10. Write for a copy. 













TRUCK DRYER FOR DYED CONES 


Users of Cone Drying Machines pronounce the 
“Hurricane” the quickest and most satisfactory 
Dryer for all yarn dyed in the package. 


The superior air circulation in this machine 
allows the heat to penetrate and draw the mois- 
ture from the center of the package without any 
baking or harshness resulting to the yarn. 


67 


AMERICAN BLOWER COMPANY, DETROIT 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


sLOowerns SX HAUSTERS VENTNATING 
Ssirecce’s 4ene SHOINBS 


Atk WASHERS 
FOR HEATING , VENTILATING , DRYING, 
AIR CONDITIONING , MECHANICAL DRAFT 


‘See Our Data in1927 ASME Condensed Catalogues of Mechanical Equipment) 


Now considered standard equipment in this 
country and abroad. 


Also Cabinet Types for smaller production. 
A “HURRICANE” DRYER FOR EVERY MATERIAL 

















THE PHILADELPHIA DRYING MACHINE 


LAN PHILADELPHIA, 5 


RY £O- 











A SAFETY CODE for ELEVATORS 


Since 1916, the Committee on Protection of Industrial Workers in cooperation with a 

large group of specialists has been at work on the formulation of this code. A tentative | 
draft presented to the Society at the Spring Meeting of 1920 was widely discussed. The 
criticisms and suggestions received at that time were very carefully considered by this Com- 
mittee and the Society is now able to publish the completed code. 


_ For all those having to do with elevators this code is invaluable 
since it covers the construction, operation and maintenance of eleva- 
tors, dumbwaiters and escalators. | 


The Code has seven sections: 


1. Hoistway Construction for Passenger and Freight Eleva- 
tors and for Dumbwaiters. 


2. Power Passenger Elevators 5s. Dumbwaiters 
3. Power Freight Elevators 6. Escalators 
4. Hand Elevators and Hand 7. Operating Rules 


Invalid Lifts 





Price 65c. a copy 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publication Sales Department 29 WEST 39th STREET, NEW YORK , 
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7. ~~ 4 oo ra 2 g a 
Every 15 Minutes : 
in many of the country’s important plants 
| TOLHURST = Perfect C t 
" (Reg. U. S. Patent Office) Z er oc oncre e 
Wring out an average of 12 gal- Floors 
lons of cutting oil from a load 
of metal turnings and chips. No Dusting No Disintegration 
Tolhurst’s are easily operated— : 
easily filled and unloaded— 3 : 
have removable baskets with 3 Safeguard yourself—forestall any chance 
set Sage lly yap of clients’ dissatisfaction, due to concrete 
chips an hour. 3 floor troubles. 
TOLHURST MACHINE WORKS, Troy, N. Y. Lapidolith, the liquid chemical is now the 
. standard specification for the dustproofing 








and wearproofing of old or new concrete 


MANUFACTURED WEATHER— | j]| “= 


to make Let us refer you to a lapidolized floor 
rT ” near you, or to engineers of your acquain- 
Every day = good day tance who know Lapidolith and always 
AIR CONDITIONING & DRYING specify it 
HUMIDIFICATION DEHUMIDIFICATION 
HEATING VENTILATION PURIFICATION i Pet. DO] i T H 
RADE MARK 
‘arrier Fngineering @rporatior | The Liguid Chemical Dustproofer and 








Wearproofer of Concrete Floors 





Offices & Laboratories 
750 Frelinghuysen Ave., NEWARK, N. J. 


Boston Buffalo Chicago New York Philadelphia 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment ) 





completes the hydration of the Portland 


ab 


Cement and makes the mass granite- 
hard for all time. 




















“1 


It also increases the density of the con- 





crete, so that it becomes impervious to 
water and so is widely used in treating 
concrete tanks and swimming pools, 
Lapidolith is the original concrete hard- 
ener—standard for twelve years. 


Write to Technical Dept. for specification 
forms, sample and details. 


OTHER SONNEBORN PRODUCTS: 








2 HY DROCIDE—A black tacky material 
for waterproofing foun- 
dations and dampproofing 
= ; the interior of exposed 
, Wilmington, Del. walls. No furring or lath- 


\ \ f ing necessary. 
I ‘ . QO N HYDROCIDE INTEGRAL—To be 


mixed with the cement for 














Standard for Forty-six Years j a novene con- = 
crete against water pres- 
Rolling S | EEL Doors sure. Powder or sail. 
Underwriter or Commercial FERMO—A liquid: chemical which 
MAKE BUILDINGS FIREPROOF ; hastens the set of con- 
A safety precaution and building economy. Easily oper- crete and mortar. Saves 
t ated and maintained. Used in ‘warehouses, industrial : time—prevents freezing. 








plants, freight and car sheds eve~~vhere. 


Also Rolling WOOD Doors. Details in Sweet’s Catalogues. : : ae SONNEBORN SONS, INC. 


} THE J. G. WILSON CORPORATION =§ {| Dept. 19, 116 Fifth Avenue, New York, N. Y. 
GENERAL OFFICES, 12 EAST 36th ST., N.Y. = 
Branch Offices in Principal Cities 
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K | & EI MEASURING TAPES 


are reliable and accurate. Material and work- 
oe high-grade. Our method of number- 

“Ready Reading’’—is a great advantage, ; 
ne it simplifies the reading of the tape and 
prevents errors. 


























Prices revised. 
Send for new price list. 1 


KEUFFEL & ESSER CO. 


NEW YORK, 127 Fulton Street, General Office and Factories, HOBOKEN, N. 9. 


CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL j 
616-20 S. Dearborn St 817 Locust St 30-34 Second St. 5 Notre Dame St. W. 


Steel Tape 
Drawing Materials, Mathematical and Surveying Instruments, Measuring Tapes 


























The Engineering Societies Library 


One of the largest collections of engineering literature in the world is that found in the 
Engineering Societies Library, 29 West 39th Street, New York. 


It comprises 150,000 volumes, including many rare and valuable reference works not 
readily accessible elsewhere. Over 1,300 technical journals and magazines are regularly 
received, including practically every important engineering journal published in the civil, 
mechanical, electrical, and mining fields. 





The library is open from 9 a. m. to 10 p. m. with trained librarians in constant at- 
tendance. Its resources are at the service of the engineering and scientific public 














mee — Five-in-One Slide Rule 


The Midget Five-In-One Slide Rule 
(Patented) is a combination Log-Log, Add 
and Subtract, Polymetric, Hinary and 
Mannheim Slide Rule. It will solve any 
problem that can be solved. by these types 
and has many additional advantages. 
This is an ideal slide rule; universal in use; 
easily carried and made to give years of 
service. It will handle from two to six 
factors at one setting and give continuous 
readings. The Engine-divided Scales are 


al on white celluloid, mounted on aluminum 
and are grease and water proof. The Spiral Log-Log Scale is : 
divided between 1.15 and 1,000,000. Diameter of rule 4%, length } 
of the C Scale 12”. 


Amongst the 1,000 testimonials on the Midget that we have re- 


ceived, an Engineer wrote, “I have owned a dozen siide rules during 
the past twenty years and like the Midget best. 1 have used mine » 
for two years.” ; 

Price of the Midget Slide Rule, with Instructions, $1.50 ' 


Fabrikoid Carrying Case, 50c Extra. 
Your money back if you are not satssfied : 


The largest selling Quality GILSON SLIDE RULE CO., 14 Mill St., Niles, Mich. 
pencil in the world } 








TheWorld’s MostFamousPencil ( ¥ Ss ps 13 | 



























2 i Se aes 


First in the estimation 
of engineers because of 


he d dabl h- 
pes traces arden! —GPECIF Y— 


17 Black Degrees 3 Copying fuse 


_ For Factory and Institutional Equipment 

















For bold, heavy lines « ,0B-5B-4B-3B 
Fes wehing, doaching |- 132 5BTS MEECO 
For delicate, thin lines. . . 7H-8H-9H PRODUCTS 
nn, per —y ° 7 ; 
u r nas, per oz . - * 
: DRINKING FOUNTAINS, WASH BOWLS; 
preys | te Re 
° . OILE " & 
American Lead Pencil Co. , 
211 Fifth Ave., New York MFG. EQUIPMENT & ENGINEERING CO. 








also London, Eng. Framingham, Mass., U.S.A. 
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Valuable for use in Drafting Rooms, 
Manufacturing Plants, Colleges, Etc. 


“EDCO” Efficiency Cross Section Papers 
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No. 340—12. 

10 x 10 to one inch. Every fifth line 12x1l2to onein. Every third and sixth 
slightly heavier. Extra heavy inch line slightly heavier than the sub-di- 
lines viding lines. Extra heavy inch lines. 


No. 340—10. No. 340—16. 


16 x 16 to one inch. Every fourth 


and eighth line slightly heavier. Extra 


heavy inch lines 


Only the principal dividing lines are shown on above illustrations ; all subdividing lines being omitted 


“EDCO” Efficiency Cross Section Papers are high-grade loose leaf 
record sheets and co-ordinate paper in letterhead size, 8 |-2x| | in- 
ches, for graphic charts, statistics, sketching, etc. All rulings are in 
neutral tint, imprinted on excellent medium thick Tracing Paper 
stock of sufficient transparency to permit Blue Printing. In addi- 
tion to the three illustrations shown above, ten other rulings as 
well as two plain sheets, as described below, are carried in stock. 


340—20. 20 x 20 to one inch. Every fifth and tenth 340 


24. Record writing paper, ruled, with margin. 
line slightly heavier. Extra heavy inch 340 


25. Drawing paper, white, no ruling. 


lines. 
} 340—M. Millimeter divisions, half centimeter, centi- BINDERS 
meter and 5 centimeter lines heavier than 341. Stiff cover, full black cloth, two rings. 
the subdividing lines. 342. Semi-Flexible, imitation leather, two rings. 
340 —L2. Logarithmic divisions, twocycles, 5 in. base. 343. Semi-Flexible, full leather, five rings. 
' 340—L3. Semi-Logarithmicdivisions in three cycles. 





Every fifth vertical line slightly heavier 
than the other lines, so that the width of 
the plate, 7 in., is divided into fourteen 
equal spaces. 


Nos. 340-10 to I, $11.15 per 1000 sheets; Nos. 340-22 to 24, 
$18.00 per 100 fillers of 20 leaves each; No. 340-25, $18.00 
per 100 fillers of 12 leaves each; No. 341, $0.95 each; No. 
342, $1.65 each; No. 343, $3.75 each. 


340—L4. Semi-Logarithmic divisions in four cycles; Descriptive circular fully illustrating 
otherwise similar to No. 340-L3. the line mailed on request. 
340—P. Polar Co-ordinate divisions. Engraving 
7 x 834 inches. 
EUGENE DIETZGEN CO. 
j 340—R. Record sheet, covers 6 months. Right goods at right prices 
340—I. a continuously ee Year 1885 
340 7 , _ x Branches: re Sales Offices: 
34 22. Plain writing paper, no ruling. Chicago New York ) Philadelphia Washington 
, i New Orleans Pittsburgh 4 Factory: 
’ 340— 23. Quadrille ruled, writing paper. San Francisco Chicago. Illinois 
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Card announcements of the Engineers listed below will be found alphabetically arranged 


on the following pages: Consulting Engineers, Page 109; 


Aeronautical 
Rowe, Jos. E. 


Analysts 
Dickinson, W. N. 


Appraisals 
Appraisal Engineering 


Co 
Colwell, James V. V. 
Gantt Corporation 
Muhlfeid, Joha E. 


Architects 
Wallace, Joseph H. & Co. 


Audits 
ae Engineering 


ene ell, Wellington & Co. 
—Industrial 
Scovell, Wellington & Co. 


Automatic Machinery 
Griffiths, Wm. H. 


Automotive 
Manly & Veal 


Ballistic Problems 
owe, Jos. E 


Blast Furnaces 
Kennedy, Julian 


Building Equipment 
Richardson & Gay 
—Electrical 
Cheyney & Weschler 


Buildings 
—Industrial 
Freeman, Roger M 


Business and Engineering 
Projects Analyzed 
Dickinson, W. N. 


Business Surveys 
Brill, Geo. M. 


Chemical 
Rice, Cyrus Wm. & Co. 
Simsohn, Julian S 
Von Eltz, K. 


Chemical Works 
T-S-M-E Engineering 
Corporation 


Civil 
Arnold Co. 
Wallace. Joseph H_&Co 


Combustion 
Cary, Albert A. 
Collins, Hubert E. 
Muhlfeld, John E. 


Constructing 

Ambursen Construction 
Co. (Inc.) 

Arnold Co 

Kidde, Walter & Co. 

McClellan & Junkersfeld 

Orenstein, Dr. H. 
(Germany) 

Rambuscheck, O. 
(Germany) 

Stone & Webster 


Consultation 
Collins, Hubert E. 
Conrad, Ww. L. 
Dickinson, W.N. 
Gantt Corporation 
John, Griffith 
Kennedy, Julian 
Knoeppel, C E.&Co 





CLASSIFIED INDEX 


Copyrights 
Alexander & Dowell 
Wollheim, Walter E. 


Cost Accounting 

Arison, Goodwin & 
Associates 

Gantt Corporation 

Gosselin, Edward N. 

Kidder, Walter M 

McCall, Brownell & Co. 
(Inc.) 

Scovell, Wellington & Co 

Van Ness, Frank W. & 
Associates 


Dams 
Ambursen Construction 
Co. (Inc.) 


Designing 

Griffin & Cathcart 
—Structural 

Chapin, Warren W. 


Die Sinking Equipment 
Keller, Joseph F. 


Dies 
Keller, Joseph F. 


Electrical 
Arnold Co. 
Cheyney & Weschler 
Kidd, Andrew Jr 
Meyer, Strong & Jones 
Richardson & Gay 
Sargent & Lundy 


Hipctrotetie Plants 
T-S-M-E Engineering 
Corp’ n 


Engineering Chemistry 
Cary, Albert A 
Simsohn, Julian S 


Engines 
—Diesel Oil 
Verhey, Hubert C 


—Gas 

Griffiths, Wm. H 

Stumpf Una-Flow 
Engine Co. (Inc.) 

—Oi 

Griffiths, Wm. H 

Stumpf Una-Flow 
Engine Co. (Inc.) 


Equipment 
Colwell, James V. V 
—Electrical & Mechanical 
Meyer, Strong & Jones 


Examinations & Reports 
— Engineering 


Collias, Hubert E 
Hannah, Frederick A. 
Main, Chas. T. 
Muhifeld, John E 
Public Service Produc- 
tion Co. 
Simsohn, Julian S 
Wells, Geo. E. 


Experimental 
Kaighn, Herbert E. 


Factories 

—Material Handling 
Elmer, Nixon W. 
Owen & Seabrook 


Fire Alarm Systems 
Croker, Edward F 
Mitchell, Chas. W 


Fire Drills 
Croker, Edward F 
Mitchell, Chas. W 


Fire Fighting Equipment 
Croker, Edward F 
Mitchell, Chas. W 


Fire Protection 
Croker, Edward F 
Mitchell, Chas. W 


Forge Shops 
Moore, W. E. & Co 
Foundries 
Lane, H. M. Co 
Owen & Seabrook 


Furnaces 
Cary, Albert A 
Muhlfeid, John E 
—Electrical 
Moore, W. E. & Co 


Gas Plants 
White, J. G. 
ing Corp’n 


Engineer- 


Gasoline Extraction 
Hope Engrg. & Supply 
Co. 


Gasoline Plants 
Beatie, Cecil E 
Hope Engrg & Supply 
Co 


Heating 
Stevens, John A 


Heating & Ventilating 
Collier, Guy B 
Collins, Hubert E 
Gerdes, Theo R. ? 
Pittelkow Heating & 
Engineering Co 


Hydraulic 
Halvorsen, Ole G 
John, Griffith 
Richardson & Gay 


Wallace, Joseph H. & 
Co 
Hydro-electric Develop- 
ments 
Ambursen Construction 
Co. (Inc.) 
Industrial 
Appraisal Engineering 
Co 


Avram, M. H. & Co 
Bedaux, Chas. E. Co. 
Churchill, W. L. 
Clark, Wallace 
Conrad, W. L. 
Gosselin, Edward N 
Hannah, Frederick A 
Kidder, Walter M 
Knoeppel, C. E. & Co 
Lane, H. M. Co 
Lewis, Warren B 
McCall, Brownell & Co. 
McDonald, Albert 
Manly & Veal 
Miller, Fred J. 
Orenstein, Dr. H. 
(Germany) 
Owen & Seabrook 
Rambuscheck, O. 
(Germany) 


Industrial Plants 
McClellan & Junkersfe Id 
Main, Chas 
White » @ 

Corp n 


Engrg 


Industrial Processes 
Abbott, Wm. G. Jr. 
Brill, Geo. M 
Van Ness, Frank W. & 


Associates 


Inspection 

Colwell, James V. V. 
—Ammunition 

lea, E.S 
—Electrical Equipment 


Electrical Testing Lab. 
—Gas Works Material 

Conard & Buzby 
—Steel Works 

Chapin, Warren W. 
—Water Works Material 

Conard & Buzby 


Inventions 
Abbott, Wm. G. Jr 
Roe, Walter H 


Investigations and Reports 

Appraisal Engineering 
Lo 

Arison, Goodwin & Asso- 
ciates 

Avram, M. H. & Co 

Brill, Geo. M 

Chapin, Warren W 

Collins, Hubert E 

Gantt Corporation 

Gilbreth, Frank B.(Inc.) 

Griffin & Cathcart 

Harris Harry E. 

Kaighn, Herbert E 

Kidd, Andrew, Jr. 

Muhlfeld, John E 

Owen & Seabrook (Inc.) 

Simsohn, Julian S 


Jigs and Fixtures 
Dove-Smith & Son 


Kilns 
Rotary 
Kent, Robert Sayre 
Inc 
Stationary 
Kent, Robert Sayre 
Inc 


Layouts (Factory) 
Elmer, Nixon W 
Griffiths, Wm. H. 
Lane, H. M. Co 
Owen & Seabrook 


Lighting 
Stevens, John A 


Machinery Designing 
Dove-Smith & Son 
Gooding, Chas. S. 
on Harry E. 
John, Griffith 
Modern Engrg. Co 
Nikonow, J. P. 
Roe, Walter H. 


Management 
Avram, M. H. & Co 
Bedaux, Chas. E. Co. 
Churchill, W. L. 
Colwell, James V. V. 
Conrad, W. L. 
Gantt Corporation 


Patent Attorneys, 


Page 113 


Miller, Fred J 

Public Service 
tion Co 

Scovell, Wellington& Co 


Produc 


Manufacturing Methods 
Arison, Goodwin & Asso 
ciates 
Brill, Geo. M 
Harris, Harry E 
Manly & Veal 


Marine 
Griffin & Cathcart 


Material Handling 
Elmer, Nixon W 


Mechanical 
Arnold Co 
Brinton, Willard C 
Cheyney & Weschler 
Halvorsen, Ole G 
Kennedy, Julian 
Kidde, Walter & Co 
Lewis. D. J. Jr 
Nikonow, J. P 
Roe, Walter H 
Sargent & Lundy 


Mill Architects 
Wallace, Joseph H. & 
Co 
Mining 
Weed, M. B 


Mining Machinery 
Weed, M. B 


Motion Study 
Gilbreth, Frank B.(Inc.) 
Natural Gas 
Beatie, Cecil E 


Naval 
Griffin & Cathcart 


Office Methods 
4 lark Ww allace 


Oil Property Development 
Roberts, ¢ B Engi 
neeging Co 


Oil Refineries 
Beatie, Cecil I 
Roberts ( B 

neering Co 


Engi 


Organization 
Arison, Coodwin & Asso 
ciates 

Bedaux, Chas. E. Co 
Hannah, Frederick A 
Harris, Harry E 
Knoeppel, C. E. & Co 
McCall, Brownell & Co 


Inc.) 
Miller, Fred J 


Seovell, Wellington & 
Co 
—Maintenance Depart- 
ment 
Collins, Hubert E 
Van Ness, Frank W & 


Associates 


Patents 
Orenstein, Dr. H. 
(Germany) 
Rambuscheck, O. 
(Germany) 


Paper and Pulp 
Wallace, Joseph H. & 
Co 











Lewis, D. J. Jr. —Organization Richardson & Gay Gilbreth, Frank B.(Inc). 
McDonald, Albert Arison, Goodwin & Asso- Van Ness, Frank W. & Gosselin, Edward N Patent Experts 
Simsohn, julian Ss. ciates Associates Hannah, Frederick A. Gooding, Chas. S. 
: Kidder, Walter M. Von Eltz, K. Knoeppel, C. E. & Co. Greenwood, T. T. 
Conveying ’ Scovell, Wellington & Wallace, Joseph H. & Lewis, Warren B, Newcomb, Benjamin R. 
Elmer, Nixon W. Co. Co. McDonald, Albert Wollheim, Walter E. 
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} 
Patent Lawyers Von Eltz, K Pulverized Fuel Equipment Strength of Materials Thermodynamics 
Alexander & Dowell jWells, Geo E MuhWeld, John E Rowe, Jos. E Collier, Guy B 
Gooding, Chas. S White, J. G. Engrg Rowe, Jos. E 
Nikonow, J. P Corp’n Pumps, Centrifugal . ‘ 
Wollheim, Walter E Construction Breslove, Jos sa W Ww 
Norton, Fred. E t ¢ ike “ 7 Tool Designing 
an Public Service Produc Railroads, Steam and ollier, Guy Dove-Smith & Son 
4 " atte iCenll tion Co Electric Wells, Geo. E Modern Engrg. Co 
or yee le —Design McClellan & Junkersfeld 
pee, “ng! : 3 ; Muhlfeld, John E Ss F 
: . Norton, Fred. E ait i om ugar Factories 
| —iieameaie - Public Service Produc White, J. G. Engrg Kent, Robert Sayre pay hares wa anor 
Roberts, C. B. Engi tion Co —— »_ es rman fy Large y 
sails Cm i Stumpf Una-Flow ’ - Lewis, D r — » Ben) 
neering C« Bastee Co. (inc) Refrigeration : r-S-M-E Engineering Wollheim, Walter | 
Diesel Oil Engine Wells, Geo. I Corp’n 
“~/ Lines + A y Yao rt Reorganization Valuation - 
geatie, Cecil E ydro-Electric I hill, W.I Suga > ton Appraisal Engineering 
' Freeman, Roger M or - ~ gone = Co = 
. Operation Research ~~ ESS Cae Power Plant 
Powdered Coal Norton, Fred. E Abbott, Wm. ( , = D1] Muhifeld, John E 
Muhlfeld john E Steam Turbine Avram, M. H wi r 
Breslove, Jos Greenwood, T. Vv 
: entilation 
y ; Kaighn, Herbert | Tax Specialists — , 
somes Conemtnn Production ” McCall, Brownell & Co Gerde rheo. R.N 
tiene John oe Arison, Goodwin & Asso Rolling Mills _ Inc 
- , . ciates Moore, W. E. & Water Power Dev elop- 
Bedaux, Chas. E. Co Testing ments 
Power Plants Conrad, W.L Rubber a Kidd, Andrew Jr Ambursen Construction 
Cary, Albert A Gantt Corporation McDonald, Alber Electrical Co. (Inc.) 


Cheyney & Weschler 
Halvorsen, Ole G 

Kidd, Andrew Jr 
McClellan & Junkersfeld 


Gilbreth, Frank B.(Inc.) 
Gosselin, Edward N 
Griffiths, Wm. H 
Kidder, Walter M 


Sheet Metal Stamping 
Modern Engrg 


Electrical Testing Lab 
Laboratory 
Electrical Testing Lab 


Stone & Webster 


Water Purification 
Rice, Cyrus Wm. & Co 


Main, Chas 
Moore, W. E. & Co 
Norton, Fred. E 
Pittelkow Heating & 
Engineering Co 
Stevens, John A (Germany 
Stone & Webster Ammunition 
Stumpf Una-Flow Lea, E. S 
Engine Co. (Inc.) 
T-S-M-E_ Engineering 
Corp'n 


Lewis, Warren B 
Manly & Veal 
Orenstein, Dr H 
(Germany 
Rambuscheck, O 


Special Machiner 
Abbott, Wm. ‘ 
Collier, Guy I 
Dove-Smith & Cc 
John, Griffith Textile Mills 
Modern Engrg. ( Cox, James W. Jr. 
Roe, Walter H Main. Chas T 


Simsohn, Julian S 


Textile Machinery Von Elts. K 


Cox, James W. Jr 


Water Supply Systems 
Rice, Cyrus Wm. & Co 
Simsohn, Julian S 


Work Routing 
Lane, H. M. Co 
Owen & Seabrook 


Steel Forging Plants 
Freeman, Roger M Textile Processes 
Kennedy, Julian Cox, James W. Jr 


Public Utilities 
Stone & Webster 


CONSULTING ENGINEERS 


ALPHABETICALLY ARRANGED 
See pages 108 and 109 for Classified Index in which Engineers having cards are listed according to their specialties 

























































































W. G. ABBOTT, Jr. M. H. AVRAM & COMPANY, Inc. 
Research Engineer Engineers-Industrial Managers WILLARD C. BRINTON 
Devel ok Investigations and Reports be and Mem.Am.Soc. M.E. 
evelopment o Mvention, Special Development of Product or Equipment. 
Machinery and Industrial becesesen, Technical and Commercial Research Consulting Engineer 
Chemical and Electrical. Management 17 West 44th St. NEW YORI 
est 44t t. 
Laboratory: WILT 360 Madison Ave., 950 Munsey Bidg., . , 
ad LTON, N. B. New York City Washington, D. C. 
: iat ~ if <a 8 —— 
Raervemsesrnap DAMS | PETROLEUM ENGINEERS poy key 
ydroelectric Developments - 
Water Sunnie pote Se gy Refineries—Pipe Lines—Gasoline Plants Power — agp esignet, —— 
DAMS ON DIFFICULT FOUNDATIONS Designing — Construction—Operation ciiieat cupwien tila. Pestane De 
—, nino fae co. Examinations— Reports— Valuations signed and Developed for Use of All Kinds 
nco te oo eatnenions (neuelatre . 
_ Grand Central ‘Terminal, New York CECIL E. BEATIE { ved _—. Re ye MR mn 7 i 
, 5 Sanees City, 30 Atlanta, Ga 40 Rector Street New York | | 95 Liberty Street NEW YORK 
APPRAIS 
; AISAL ENGINEERING The Chas. E. Bedaux Company . WARREN W. CHAPIN 
i COMPANY Engineers Consulting Engineer—Mem. A.S.M.E 
; . Ohi Structural Design in any Materials 
| VALUATION ENGINEERS a ee ee of Construction 
Specialists in Appraisals of “ ser j Inspections and Reports on Existing 
} Industrial Properties oe eae Buildings 
29 Broadway, Details gladly f ished interested Inspections of Steel work during construction 
os How York, H. ¥. q ee - heenen amg 347 Madison Avenue New York City 
ARISON—GOODWIE | JOSEPH BRESLOVE CHEYNEY—AND—WESCHLER } 
ates Mem. Am.Soc.M.E. CONSULTING ENGINEERS | 
ustrial Engineers Cc : : — 
, | onsulting Engineer Electrical Utility Systems, | 
327 Se. La Salle St., Chicago | eo ie e 4 ; Power Plants, Mechanical and 
Plant Layouts—Organizing Production, | STEAM POWER STATIONS Electrical Equipment of Buildings 
Personnel, Methods of Employment and TRANSMISSION LINES | and Industrial Plants. 
Wage Plans—Time Studies—Audits— " _— : i 
Costs—Accounting—Appraisals Oliver Buildin Pittsburgh, Pa. | Mills Building Washington, D. C. 
& & 
W. L. CHURCHILL 
i THE ARNOLD COMPANY GEORGE M. BRILL Member Am. Soc. ME 
CONSULTING ENGINEER - mye 
: Engineers—Constructors Manufacturing plants and processes MANAGEMENT ENGINEER 
Electrical—Civil—Mechanical for leductrial aed meena! purposes Syaciiising te aergnatention 
149 Broadway Industrial Properties 
> tos So. La Salle Street, CHICAGO Trade Gurveye New Yerk ape 
Production Programs 300 Madison Ave. New York 
} Cards Continued om Next Page 
\ 
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50 West 12th St. 


WALLACE CLARE 
Industrial Engineer 


GANTT METHODS 


NEW YORE 


W. N. DICKINSON 

CONSULTING ANALYST 

Aeolian Hall, 33 West 42nd St., New York 

Telephones: Longacre 8196 
Longacre 8645 


ae and Engineering 


rojects Analyzed 


Member, Zz Ss. Fellow, A.I.E.E. 


FRANK B. GILBRETH 
(Incorporated) 

Consulting Engineers 
Production Management 
Motion Study Waste Elimination 

Reports 
68 Eagle Rock Way, Montclair, N. J. 


s 








GUY B. COLLIER 
Consulting & Designing Engineer 
Structural Steel, Heating and Ventilating, 

Mechanical, Electrical and 
Thermodynamic Engineering. 
Special Machinery & Development 
of Inventions 
371 Wadsworth Ave. 
New York City 


Telephone 
Wadsworth 3355 


DOVE-SMITH & SON 


Member, A.S.M.E. 

Consulting Trouble Engineers, Designers 
and Builders of Special achinery, Tools, 
Jigs Fixtures, Punches and Dies, Gauges, 
etc. Modern well equipped Plant to work 
and measure to .0001", both decimal and 
metric dimensions. 


2410 Cayuga Ave., Niagara Falls, N. Y. 


EDWARD N. GOSSELIN 
INDUSTRIAL ENGINEER 


Management 
Production osts 
Time Study Rate Setting 


816—2nd National Bank Bidg., 
New Haven, Conn. 








HUBERT E. COLLINS 


Consulting Engineer. Mem. Am.Soc.M.E. 
Power Plant 

Design—Construction—Operation 
Heating & Ventilating 1 

Consultation, Investigations & Reports, Val- 

uations, Research, Maintenance Depart- 

ment Organization. 

Winston Building Utica, N. Y. 


ELECTRICAL TESTING 
LABORATORIES 
Electrical and Mechanical Laboratories 


Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Ccesastion. 
Coal, Paper, etc. Inspection of Material 
and Apparatus at Manufactories. 


80th St. & East End Ave., N.Y.CITY 


R.S. GRIFFIN WwW 
} Washington, D. C. 


L. CATHCART 
New York, N. ¥ 
GRIFFIN and CATHCART 
Consulting Engineers 
Marine and Naval Engineering. 
Investigations, Reports, Opin- 
ions, Expert Testimony 
149 Broadway NEW YORE 








JAMES V. V. COLWELL 
Mem. Am.Soc.M.E. 
Equipment Engineer 
Inspection—Appraisals— Management 


Logical mechanical arrangement of equip- 
ment for economical production. 


105 W. 40th St., NEW YORK, N. Y. 


CONVEYING 


Nixon W. Elmer Quincy, Mass. 


WILLIAM H. GRIFFITHS 
Mem. Am. Soc. M.E. 
CONSULTING ENGINEER 
Factory Layouts Rock Crushers 
Gas and Oil Engines Automatic Machines 
Small Tools Gearing 
Production Manufacturing 
Manufacturing Equipment 
Guns:—Design & anufacture 
Box 339 Hartford, Conn. 








W. R. CONARD J. S. BUZBY 


Inspecting Engineers 
and Consultants 
Water & Gas Works Materials 
BURLINGTON, N. J. 


ROGER M. FREEMAN 
Construction Engineer 
Design and Construction of 
Industrial Buildings, Steel Plants 
and Hydro-Electric Developments. 


8 West 40th St. New York City 
Phone: Longacre 7742 


OLE G. HALVORSEN 


Formerly Professor of Mechanical, Hy- 
draulic and Marine Engineering at The 
Technical College at Trondhjem, Norway 
Specialist in 
Steam and —— Power Engineering, 
General Mechanical Engineering 
Phone 1108 E. 44th St. 
Atlantic 0313 Chicago, Ill. 








W.L. CONRAD 
Mem. Am.Soc.M.E. 
CONSULTING ENGINEER 


Production Management 
Gantt Methods 


New York, N. Y. 


Singer Building 


Est. 1897 Inc. 1921 
H. L. GANTT CORPORATION 
Consulting Engineers 
25th Year of Service to Manufacturers 
Mr. Gantt’s Former Organization is con- 
tinuing his practice at the old address. 
2905 SINGER BLDG., N. Y. 
Address Correspondence, E.A. Lucey,Pres. 


MANAGEMENT 
FREDERICK A. HANNAH 
Member A.S.M.E. 

32 West 40th St. NEW YORK 








|| Unusual Processes 


JAMES W. COX, Jr. 
Consulting 
TEXTILE ENGINEER 


| Special Machinery 


320 Broadway 
Difficult Production 


New York City 


THEODORE R. N. GERDES, M.E. 


VENTILATION 
105 Bank Street 
Tel. Watkins 2893 


New York 


HARRY E. HARRIS 


Consulting Engineer on Manufacturing 
Methods and Equipment. 


P.O. Box 1008, Bridgeport, Conn. 











Edward F. Croker 
Ex-Chief N. Y. Electrical 
Fire Dept. Engineer 


FIRE PROTECTION ENGINEERS 


Fire Alarm Engineers & Contractors 
Fire Appliances, Fire Drills & Equipment. 


22 W. 30th St. New York, N. Y. 


Chas. W. Mitchell 








Copy for card announce- 
ments of Consulting Engineers 
must be in hand by the 6th of 
the month preceding date of 
publication. 








HOFE ENGINEERING AND 
SUPPLY COMPANY 


ABSORPTION AND COMPRESSION 
GASOLINE PLANTS 
Extracting Same from Natural Gas. 
Farmers Bank Bldg., Pittsburgh, Pa. 
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1922 ADVERTISING SECTION 
ALPHABETICALLY ARRANGED 
See pages 108 and 109 for Classified Index in which Engineers having cards are listed according to their specialties 
= — =———- — = | = — = | — 
| Competent Industrial 
GRIFFITH JOHN | waved io Comes ALBERT McDONALD 
conceaemmaporantioss | Deeccriptive Bulletins Sent Mem. A.S.M_E. 
. re cnet oy twee to Executives on Request. CONSULTING ENGINEER 
es re sn abe i i C. E. KNOEPPEL & CO., INC. | Management Production 
} Phone 1970 14 Getty Square Consulting Industrial Engineers 
| YONKERS, N. Y. $2 Vanderbilt Avenue New York | ] 103 Park Ave., New York, N. Y. 
i means a oe ™ oh ; __ 7 
HERBERT E. KAIGHN | WIE 
|) Mem. Am.Soc.M.E. Assoc. A.LE.E.|) | THE H. M. LANE COMPANY CHAS. T. MAIN 
| Consulting Engineer INDUSTRIAL ENGINEERS << 
} Research and development problems. In Engineer 
i} vestigations and reports for investors Detroit, Michigan Windsor, Ontario Plans and Specifications for Textile Mills 
Planning and supervision of experimental si and other Industrial Plants, Water Power 
work in connection with inventions, im- Specializing in the design and and Steam Power Developments. Exam 
|) provements, etc., for Inventors, Manufac- detail of Foundries, Machine inations and Reports on Plants with Refer 
turers and Executives Personal service Shops and Mechanica! Equipment ence to Their Value 
|} Room 3145, DuPont Bldg., Wilmington, Del. 201 Devonshire St., Boston, Mass 
= — =) — x - 
DIES MANLY & VEAL 
. " E. S. LEA Members A.S.M.E. and S.A.E. 
JOSEPH F. KELLER Mem, Am.Soc.M.E. CONSULTING ENGINEERS 
Specialist on Die Sinking Equipment Consulting Engineer | __ Mechanical—Automotive—Industrial 
; - Coordination of engineering and manufac 
For Drop Forging, Embossing and Specialist in production and inspection of turing requirements in design, production 
Stamping metal, Composition artillery ammunition f and operation Development, Specifica 
Bakelite, Rubber, Celluloid, etc. 229 Chestnut Ave., Trenton, N. 7 tions, Contracts, Organization, Inspection, 
60 Washi Ss Pry g . “ Investigation, Tests and Reports 
ashington St., BROOKLYN, N. Y. Phone, Trenton 3268-W 250 West 4th Street, New York City 
pak agp gg Ey MEYER, STRONG and 
JULIAN KENNEDY Mem. Am. Soc. M.! 1 ONES In an 
ENGINEER ENGINEER | J , Inc. 
| | Expert in the use of centrif Consulting engineers for the mechanical and 
Cable Address } ugals for the separation and electrical equipment of buildings and 
Engineer, Pittsburgh drying of materials lndustrial plants, power plants, ete 
PITTSBURGH, PA., U. S. A. 4701 Woolworth Bldg., New York, N. Y. ror Park Avenue NEW YORK 
ROBERT SAYRE KENT, INC. 
ENGINEERS WARREN B. LEWIS FRED J. MILLER 
Specialty Sugar Industrial Field . . Consultant in 
Sugar Refineries, Cane Mills, Filtration | Consulting Engineer 1 } Industrial Organization 
Plants, Stationary and Rotary Kilns H H ati and 
for Fullers Earth and Bone Char Industrial Plants and Oper aaa Mana 
. gement 
383 Jay Street Brooklyn Borough 10 Weybossett ies Providence, R I. 
| New York City 50 West 12th St., New York 
. | 7 : = . 
DREW a Methods of | W.E. ; 
AN R KIDD, JR Graphic Production Control E MOORE & CO 
Consulting Mechanical and Engineering Costs & Organization | Engineers | 
Electrical Engineer Analytical Accountants | Pittsburgh, Pa. | 
ax Specialists Designs and Supervision of 
Design of Complete Power Plants McCALL, BROWNELL & CO., Inc. }} Rolling Mill, Forge Shop, Foundry and § 
Investigations, Tests and Reports Ind : . Mine Installations, Power Plants and 
95 Liberty Street New York ; - ustrial Engineers : Heavy Industrial Power Applications, Elec 
vo 4y 7 * < ‘ Aeolian Building New York City } tric Furnaces for Steel, Iron and Brass. 
| WALTER KIDDE & COMPANY| | McCLELLAN & JUNKERSFELD JOHN E. MUHLFELD 
| Incorporated Encerperated Consulting Engineer 
q . . . 
| Engineers and Constructors Engineering & Construction Railway and Industrial Equipment, 
\ : , “ : Facilities, Investigations and Valuations 
} 140 Cedar Street NEW YORK CITY Rencaltgyed ee 
45 William St. 112 South 16th St. 25 Broad Street New York 
WALTER M. KIDDER The rate for insertion of one | FRED E. NORTON 
Consulting and Production inch card announcements of Con- Consulting Engineer 
a. on = Engineers is name Power Plant 
Costs, Efficiency and Control month on yearly contract; $5. Design—Construction—Operation | 
Enhancing Production per issue for less than twelve con- || jj a2 : 
143 W. 82nd St.,. NEW YORK secutive insertions. | 656 Main Street, Worcester, Mass. 
ib —- = > =~ 
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GERMANY and EUROPE | 
H. Orenstein Dr.-Engr. Mem. A.S.M.E. 
O. Rambuscheck, Prof. Engr. 
Inc. Industrial Consulting Engineers 
Competent Technical Counsel | 
Utilization of Patents | 
| Construction of Industrial Plants 
H and Production 
i} 34 Geisbergstr. Berlin, Germany 





JOSEPH EUGENE ROWE 
Consulting Research Engineer 
Mathematical Analysis of Problems in Re 
search Engineering Involving Ballistics, 
Thermodynamics, Aeronautics, and Strength 
of Materials. 

Member A.S.M.E. 

Ph.D. Johns Hopkins University. Formerly 
Chief Ballistician Aberdeen Proving Grounds 
Williamsburg, Virginia. 





1 ee 
Engineering Corporation 


Chemical and Mechanical Design or Con- 


struction, Power Plants, Factory Build- | 
|ings and Equipment, Liquid Chlorine, 
| Sulphur Chloride, Soda Ash, By-Products | 
and Waste Products 


| TROQUOIS BLDG., BUFFALO, N. Y. 











| OWEN & SEABROOK» 

| INDUSTRIAL ENGINEERS 

| 404 McKerchey Building, Detroit, Mich. | 
Charles Roberts Seabrook, Mem. A.S.M.E. | 
| Elijah Hunter Owen, Assoc. Mem. A.S.C.E. 
| Industrial Buildings. Factory Layouts. 

' Mechanical Handling of Materials. 


| Valuation Surveys. Work Routing. 


SARGENT & LUNDY 


Incorporated 
Mechanical and Electrical 
Engineers 


1412 Edison Bldg., 72 West Adams Street 
Chicago, Illinois 


Frank W. Van Ness & Associates 
INDUSTRIAL ENGINEERS 
National City Building New York City 


Executive Organization, Costs, Plant 
Layout, Methods & Processes, Incen- 
tives, Industrial Kelations. 








A. G. Pi ao E. rt — 
S. Pes 


.M. 

ASS. Htg. KV ent.E. S.Htg. iVent.E 
Pittelkow Heating an Bagincering Co. 
Contracting Engineers 
Design and Install 
Heating, Ventilating & Power Plants 
312 West Larned St. Detroit, Michigan. 


Industrial Surveys— 
Production Control. 
Personnel Relations 
Cost and Accounting Systems 


SCOVELL, WELLINGTON & CO. 
110 State St. Boston. 

New York, Chicago, 

Springfield, Mass. 


Cleveland, 





HUBERT c. VERHEY 
1 Mes ui. . 
Mem. Soc. wa: aa na MLE. 
CONSULTING ENGINEER 
Formerly Head of Diesel Engine Unit, } 
Emergency Fleet Corp'n, U.S. Ship. Board 
MARINE DIESEL INSTALLATIONS 
| STATIONARY DIESEL POWER PLANTS 


| 1028 Real Estate Trust Bldg., Phila., Pa 











Public Service Production Company 
Engineers and Constructors 


Design and Construction of Power Plants, 
Substations and Industrial Plants. 


Examinations and reports, Valuation and 
Management of Public Utilities. 


JULIAN S. SIMSOHN 
and Associates 
Chemical Engineers 
Experts on Water Purification 
Consultation Supervision Analysis 
S. E. Cor. Broad & Girard Ave. 


K. VON ELTZ 
CONSULTING AND DESIGNING 
ENGINEER 


Industrial, Chemical and 
Power Plants 


Water Purification 








Water Purification 
Engineers 
HIGHLAND BLDG. PITTSBURGH, PA. 


80 Park Place, Newark, N. J. PHILADELPHIA pebien ee~a59 pila 
JOHN A. STEVENS, ENGINEER} | PULP = PAPER = | POWER 
em. Am. Soc. y Cc eam an ec 
CYRUS WM. RICE & CO. Light, Heat and Power Sections ENGINEERS 


POWER PLANTS 
Consultation— Analysis— Design 
Supervision of Construction 
Purchased Power Contracts Negotiated 
Cleveland LOWELL, MASS. Fall River 


Industria! Design—Plant Improvement 
Chemical Research—Reports. 
JOSEPH H. WALLACE & CO., INC. 
Temple Court Bidg New York, N. Y¥. 








RICHARDSON & GAY 
CONSULTING ENGINEERS 
220 Devonshire Street BOSTON 


Steam, Electric, Hydraulic, Industrial 
Developments—Building Equipment— 
Investigations—Reports. 


Edward B. Richardson Harry Gay 


STONE & WEBSTER 
Incorporated 


Examinations Reports Appraisals 


on 
Industrial and Public Service 
Properties 


NEW YORE BOSTON CHICAGO 





M. B. WEED 


Consulting Mechanical, Mining 
and Geological Engineer 








Specializing in Mining Machinery 
Central Square, N. Y 











OIL REFINERY ENGINEERS 


Petreleum Analysis and Process 
Work, Refinery Design and Con- 
struction, ration, Reports and 
Betterment Work. 

C. B. ROBERTS ENGINEERING CO. 


19 Milk Street Boston, Mass. 


STUMPFLOW DESIGNS 
American Agents for Stumpf Patents and 
designs. Steam, oil and gas engine design- 
ing and power —_ problems especially 

odagted to Una-Flow Engines. 
E. N. Trump, Pres. C. C. Trump, 
W.H.Bilauvelt, Treas. W.Turnwald, h. ‘ior 
STUMPF UNA-FLOW ENGINE Co., Bag. 
206 E. Genesee St:, Syracuse, N. Y. 


GEO. E. WELLS 
Mechanical and Structural Engineer 
Cold Storage and Ice Making Plants 
Power and Industrial developments 
Plans—Examinations— Reports 
Boatmen’s Bank Blidg., 

St. Louis, Mo. 








WALTER H. ROE 
Member Amer. Soc. M. E. 
Member S.A. E 
etechenhie-Comntiins Engineer 
Designing, Estimating and Consulting 
Patent meg pe me Labor Saving and 
Automatic Machinery and Industrial 
Buildings 


Spayth Block. TIFFIN, OHIO. 








The rate for insertion of one 
inch card announcements of Con- 
sulting Engineers is $4.25 per 
month on yearly contract; $5.00 
per issue for less than twelve con- 
secutive insertions. 








THE J. G. WHITE 
ENGINEERING CORPORATION 
ENGINEERS CONSTRUCTORS 


Industrial Plants, Buildings, Steam 

Power Plants, Water Powers, Gas 

Plants, Steam and Electric Railroads, 
Transmission Systems. 


| 43 EXCHANGE PLACE NEW YORK 























= 








oe oe ote 




















DrEcEMBER 
1922 ADVERTISING SECTION 


113 








PATENT ATTORNEYS 


ALPHABETICALLY ARRANGED 
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Established 1857 
ALEXANDER & DOWELL 


Attorneys at Law 
PATENTS: TRADE-MARKS 
COPYRIGHTS 


900 F Street, N.W., Washington, D.C. | 


J. P. NIKONOW 
Mechanical and Electrical Engineer 
Patent Attorney 
Mem. A.S.M.E., A.I.E E. and S.A.B. 
3425 Giles Plece, 

New York City 


T. T. GREENWOOD 


Patents and Patent Causes 
RESEARCH ENGINEER 
40 Court Street, Boston, Mass. 























BENJAMIN R. NEWCOMB 
Patents and Trade Marks 


Assoc. Mem. Soc. Automotive Engineers 
un. Mem. Am. Soc. Mechanical Engineers 
ormerly Chief Assistant to the late | 


CHARLES S. GOODING ! 
' 
Edward Bruce Moore, Patent Lawyer and 


Mechanical Engineer 


Tech. Graduate 
Mem. Am Soc.M.E. 


Registered Attorney 
Patents Trade Marks 
27 School Street, BOSTON, MASS. 


WALTER E. WOLLHEIM 
Mem.A soc. MI 
Registered Patent Attorney 
PATENTS and TRADE-MARKS 
Technical and Commer l 
Development of Inventi 


145 West 45th St. 


Ex-Commissioner of Patents 


Victor Building New York. 














Washington, D ( 




















A.S.M.E. PUBLICATIONS and PAPERS 


Combination Offers 
of Interest to the Engineer 





A.S.M.E. Boiler Code, Power 
Test Code and any one Group 
of papers listed below. 


A.S.M.E. Boiler Code and 
set of Interpretations of the 
Boiler Code 


Offer 
No. 1 


Offer 
No. 2 


Power Test Code, Shop Manage 


Offer 

: ment (Paper binding) and any 
No. 3 one Group of papers listed below 
Offer 
No.4 


$2.50 $2.25 


$1.45 


Elevator Code and any one 
Group of papers listed below 


$2.00 


Offer 
No.5 


One Year's subscription to Me 
chanical Engineering and any 
one Group of papers listed below 


$4.50 


Group No. 1 








Circulation in Horizontal 
Water Tube Boilers 
#1516 


The Design of Riveted 
Butt Joints. #1707 


Emergency Fleet Corpn. 
Water-Tube Boiler for 
Wood Ships. #1713 


Constitutions and Proper- 
ties of Boiler Tubes. 
#1767 


Group No. 2 


The Steam Motor in the 
Automotive Field. #1609 


Recovering of Gasoline 
from Casing Head and 
Natural Gas. #1675 


Advantages of Pressure 
and High Superheat as 
affecting Steam Plant Effi- 


ciency. #1683 
Central-Station Heating 
in Detroit. #1694 


Group No. 3 


Fuel Economy Tests at a 
Large Oil Burning Elec 
tric Plant #1213 


Unnecessary 
Firing Fuel Oil 


Losses in 
#1214 
Preventable Waste of Coal 


in the United States. 
#1610 


Pulverized Coal for Sta- 
tionary Boilers #1702 


Group No. 4 


Machine Shop 
zation. 


Organi- 
#1590 


Expenses and Costs. 
#1618 


A Foundry Cost and 
Accounting System. 
#1639 


Industrial Organization as 
it Affects Executives and 
Workers. #1672 


The American Society of Mechanical Engineers 
29 West 39th Street, New York 
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Important Publications Issued by | 
The American Society of Mechanical Engineers 





MECHANICAL ENGINEERING 


This journal covers the entire field 


Condensed Catalogues of 
Mechanical Equipment 








ati of mechanical engineering. Con : 5 3 : 

f _ tains original articles on subjects of With General Classified Directory 
5 MECHANICAL current interests, papers and dis = Comprising condensed, uni 
2 ENGINEERING cussions presented or for presen- formly presented and illus 
4 INCLUDING THE ENGINEERING INDEX tation at the Annual and Spring trated catalogue informa 
: meetings of the A.S.M.E. and at tion covering the products 
the monthly meetings of its Local of a large proportion of the 
4 Sections in fifty centers; also cor- leading manufacturers of 


respondence departments devoted 
to current engineering matters; 
announcements and reports upon 
engineering aflairs; employment 
bulletin, library notes, personal 
notes, and reviews and index of the 
Ps world’s technical press (The Engi 
TH TA nar PAC AALBERS neering Index), etc. The papers are 
do wser squ erat, SSW Y ‘ 
selected by committees of spe 
cialists. Published monthly. Size 
9 in. x 12 in. Subscription price, 
$4.00 per year; 50 cents additional for Canadian postage; 
$1.00 additional for foreign postage. 


various classes. of me 
chanical equipment; a cross 
indexed classified _ list of 
mechanical equipment, con 
taining 3,300 subject head 
ings with the names and 
addresses of 4200 firms a 
classified list covering spe- 
cialized lines of practice of 
members of the AS.M.E. 
engaged in various branches 
of consulting engineering 
work. Published annually. 
Volume 12 (1922 edition) 
$4.00 to members 


Transactions of the A.S.M.E. 


ee — 




















oun 








The Engineering Index 8 v. Price $5.00 net 
(Trade Mark Registered 


An Indexed Yearly Digest of the 
Technical Press of the World 
Centains more than 11,000 des- 
criptive references on over 4,000 
subjects treated in engineering 
publications from every quarter 
of the globe. Published annually 
since 1884. 1921 volume, Price, 
$6.00. (To members, $5.00.) The 
Society is prepared to supply 
photostatic copies,white printing 
on brown background, of any cf 
the articles listed in the Engineer- 
ing Index. Price of each proof 
up to 11 x 14 in. in size) 25 
cents plus postage 


Contains all papers 
and discussions pre 
sented at regular 
Annual and Spring 
meetings of the Society 
and technical reports 
of Committees Pub 
lished annually since 
ISSO, issued about Au 
gust 8vo Special 
fabrikoid. Price, 


$11.00 net, to libraries 
$6.00 net 





The Boiler Code , 
Power Test Codes 


Contains standard specifications for 
construction, equipment and use of 
steam boilers. Operative as legal con 
struction code in seventeen States and 
adopted as standard by many boiler 
insurance companies, boiler manufac- 
turers and consulting engineers. 1918 
Revised Edition, 147 pp., 35 illustra 
tions. Appendices and indexes. Price 
bound in paper $1.00 ($0.75 to mem- 
bers). 


Standard Rules fer Conduct 
ing Performance Tests of 
Power Plant Apparatus. 
Contains a comprehensive ' 
set of testing codes reiating 
to __ boilers, reciprocating 
steam engines, steam tur- 
bines, pumping machinery, 
compressors, blowers and 
fans, complete steam power 
plants, locomotives, gas pro 
ducers, gas and oil engines, 
water wheels, etc. Price 
$2.00 a copy (to members 
$1.00 a copy) 


| Interpretations of the Boiler Code 


Interpretations of the 1918 edition, 
formulated at the monthly meetings of 
the Boiler Code Committee, published 
in data sheet form, with index. Price 
$1.00 a set ($0.80 to members). 








The American Society of Mechanical Engineers 
29 West 39th Street New York, N. Y. 
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- CLASSIFIED ADVERTISEMENTS 





Classified advertisements in MECHANICAL ENGINEERING are inserted at the rate of 40 cents a line; 30 cents a line 


to members of A.S.M.E. Eight words to the line average. 
No display matter carried. Copy must be in hand not later 


Minimum insertion charge, 5 line basis; maximum 20 lines. 


than the 6th of the month preceding date of publication. 





SALES ENGINEER, College man invited to join 
as partner in manufacturing and marketing profitable patented 
$45,000 to $50,000 required Investigation 


EX-442, care this | 


over 30, 
electrical device 
invited. Address Journal 
MANUFACTURER'S REPRESENTATIVE: An 


ization of sales engineers with headquarters in New York City, 


organ- 


will place their sales, engineering, and executive ability at your 


York 


service to perfect your distribution in Eastern New 
Connecticut and Northern New Jersey Address Carlton 
eare of Mechanical Engineering 


EXPORT REPRESENTATIVE, Electrical and Mechanical 
Engineer. with established office in New York, desires one or 
more additional accounts. Exclusive export desired 
Address EX-434, care this Journal 


agency 


EXECUTIVES—Qualified men—Technical, Commercial or 
Manufacturing—seeking new positions find our effective and 
confidential service extremely satisfactory. Our Mr. H. H. 
Harrison can negotiate a suitable connection for you as he has 
done for thousands of others since 1909. Inquiries invited; 
The National Business Bourse, Inc., 
Negotiators, Association Building, Chicago. 


confidences respected. 
Confidential 





MACHINE SHOP FACILITIES offered by member in the 
line of building Special and Automatic machinery, Tools, Jigs, 
Fixtures and Labor Saving devices, Models, etc. 
service. Location Philadelphia, Address EX-426, 
Journal. 


Designing 
care this 





SENIOR AND JUNIOR EXECUTIVES—COM MER- 
CIAL, TECHNICAL. Business is swinging back to normal. 
Do not wait until Personnels are again complete, and all de- 
sirable positions filled. Let us negotiate in your behalf with 
hundreds of employers with whom we are in constant contact. 
Without obligation your part write for details of our 
confidential personnel intermediary service. Business Survey 
Corporation, P. O. Drawer 81, Buffalo, N. Y. 


on 


CONSULTING PETROLEUM ENGINEER, four years’ 
practice in New York, desires to join forces with a Mechanical! 
Engineer of standing to go after the small Power Plant and 
Fuel Oil installation in and around New York. Address “EX- 
437,”’ care this Journal 


WELL ESTABLISHED FIRM OF ENGINEERS with 
high class clientele invites negotiations as district sales repre- 
sentatives for power or industrial equipment of exceptional 
merit. Expert engineering service. Well located office with 
modern engineering and sales campaign equipment. Territory 
New York and vicinity. Address EX-435, care this Journal. 


| 


FROST PLUG, renewable, easily attachable, which breaks 
itomatically drains engine, compressor jackets, radiators 
g valves, etc., just before same can be damaged by frost 
een perfected and patented. Manufacturers interested 
* communicate with L. W sox 100, Highlandtow: 
B I Md 
MECHANICAL ENGINEER, Mem. Am. Soc. M.I with 
New York, wishes to represent engineering specialt 
t, or look out for interests of clients in Metr litan 
district concerning their engineering projects. De ning 
sel ‘ Address EX-443, care this Jour: 


SALES ENGINEERS wanted to sell a high grade low priced 
ELECTRIC SPOT WELDING MACHINE, to the metal 
trade east of the Mississippi River. Address EX-436, care this 


Journal 


FOR SALE—Rights in patent application for Tachometers 
Employs principl of radially compensated centrifugal moments, 
translated into hydrostatic pressure and recorded or indicated 
by commercial pressure gauge in terms of R.P.M. Of inherent 


and enduring precision, affording a smooth record of rotational 


speeds, this instrument is of wide application in he growing 
use uutographic charts for the study and control of per- 
forn 


es and processes. Address EX-429, care this Journal 


PACIFIC COAST, REPRESENTATIVE or Manager by 

40 years old, broad engineering education, many years 
of practical experience, and an intimate knowledge of the details 
| 


of production, les, 
the ability 


care this 


accounting, plant management and s: 


results without friction. Address EX-438, 


plus 
to get 
Journal 


A SUCCESSFUL SALESMAN of electrical and mechanical 
products with sales management and executive experience de- 
sires to represent engineering lines on Pacific Coast or Southern 
Caliornia F. V. S. Box 81, Pasadena, Calif. 


EXECUTIVES who can command a salary of from $2.500 to 
$25.000 and who are alert to grasp gieater opportunities 
to communicate with us. Our dignified confidential service 
places you in a position of having responsible employers ask 
for your services. This without the slightest embarrassment 
and without jeopardizing your present connection in any way. 
Business Survey Corporation, P. O. Drawer 81, Buffalo, NY. 


AN ESTABLISHED FIRM of Sales Engineers with offices 


| centrally located in New York City wish to represent a reputable 


manufacturer of a product of merit. 
Journal. 


Address EX-439, care this 


























Some Papers on Pumps 


Order Prices 
Title Author No To Members To Non-Members 

The Baltimore Sewerage Pump Valve.................... A. F. Nagle 1366 .25 .40 
Pe PL Loca btddepheencab abuse naedhens baked s ¥ecusenacs Ezra Clark 1424 25 40 
Influence of Disk Friction on Turbine Pump Design.......... F. zur Nedden 1478 25 .40 
The Evolution of Low-lift Pumping Plants in the Gulf Coast Country 

W. B. Gregory 1534 .50 65 
The Design and Test of a Large Reclamation Pumping Plant....G. C. Noble 1548 25 40 
A Dredging Pump of Novel Construction. ................ Walter J. White 1716 30 .45 


No order filled for less than 50 cents 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th Street, New York 
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Accumulators, Hydraulic 
* Hydraulic Press Mfg. Co. 
Mackintosh-Hemphill Co. 
® Worthington Pump & Mchy. 
Corp’n 
Aerial Tramways ’ 
(See Tramways, Wire Rope) 
Aftercoolers, Air 
* Ingersoll-Rand Co. 
ir Compressors, Receivers, etc. 
= (See Compreneets, Receivers, etc., 
Air) 
Air Conditioning Apparatus 
* American Blower Co , 
* Carrier Engineering Corp's 
Clarage Fan Co 
Air-Jet Lifts . 
* Schutte & Koerting Co. 
Air Washers 
* American Blower Co. 
* Badger, E. B. & Sons Co. 
* Carrier Engineering Corp's 
Clarage Fan Co. 
* Cooling Tower Co. (inc.) 
* Spray Engineering Co. 


s . 
cephor Bronze Smelting Ce. 


Alternators i 
‘ (See Generators, Electric) 


Ammeters 
* Bristol Co. ; 
® General Electric Co. 
Weston Electrical es 
nia Condensers, Fittings, etc. 
“i Condensers, Fittings, etc., 
Ammonia) 
anemometers 
Taylor Instrument Cos. 
a Metal Treatment Co. 
Rockwell, W. S. Co. 
Arches, Boiler 
* Tilinois Stoker Co. 
* Titusville Iron Works Co. 
arches, Ignition (Flat Suspended) 
Green Engineering Co. 
Asbestos Products 
* Johns-Manville (Inc.) 
Ash Handling Systems (Steam Jet) 
Green Engineering Co. 


bbit Metal 
P American Crucible Products Co. 
Cadman, A. W. Mfg. Co 
* Medart Co 
Baffie Walls, Boiler 
Brinckerhoff, H. Gordon Co 
* King Refractories Co. (Inc.) 
Balanced Draft Systems 
Brinckerhoff, H. Gordon Co 


Balancing Machines 
* Vibration Specialty Co. 
Ball Bearings, Gages, etc. 
(See Bearings, Gages, Ball) 
Balls, Brass and Bronze 
* Gwilliam Co. 
Balls, Steel 
* Gwilliam Co. 
* S K F Industries (Inc.) 
Barometers 
* Schaeffer & Budenberg Mfg. Co. 
Taylor Instrument Cos. 
Bearings, Ball 
Fafnir Bearing Co. 
Gurney Ball Bearing Co 
Gwilliam Co. : 
Norma Co. of America 
S K F Industries (Inc.) 
U. S. Ball Bearing Mfg. Co. 
Bearings, Bronze . 
American Crucible Products Co. 
Phosphor Bronze Smelting Co. 
Bearings, Roller 
Gwilliam Co. 
Norma Co. of America 
Royersford Fdy. & Mch. Co. 
Timken Roller Bearing Co. 
U.S. Ball Bearing Mfg. Co 
Bearings, Self-Oiling 
Brown, A. & F. Co. 
Doehler Die-Casting Co. 
Falls Clutch & Machinery Co. 
Jones, W. A. Foundry & Machine 


eneene 


o. 
* Royersford Fdy. & Mch. Co. 
* Wood's, T. B. Sons Co. 








Bearings, Thrust 

Fafnir Bearing Co. 

Generai Electric Co. 
Gwilliam Co. 

Norma Co. of America 

S K F Industries (Inc.) 
Timken Roller Bearing Co. 
U. S. Ball Bearing Mfg. Co 


Belt Dressing 
Texas Co. 


Belt Lacing, Steel 
* Bristol Co. 
Belting, Leather 
Leather Belting Exchange 
Belt Tighteners 
Brown, A. & F. Co. 
ad Jones, W. A. Foundry & Machine 
0. 
* Medart Co. 
* Smidth, F. L. & Co. 
* Wood's, T. B. Sons Co. 
Belting, Chain Link 
(See Chain Belts and Links) 
Benches, Work 
Manufacturing Equipment & 
Engrg. Co. 
Bending Machines, Hydraulic 
* Hydraulic Press Mfg. Co. 


Bending & Straightening Machines 
* Hydraulic Press Mfg. Co. 
Long & Allstatter Co. 
Bends, Pipe 
* Frick Co. (Inc.) 
* Vogt, Henry Machine Co 
Billets, Steel 
* Timken Roller-Bearing Co. 
Binder (Lenix) 
* Smidth, F. L. & Co. 
Bleaching Machinery 
— Drying Machinery 
o. 
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Blinds, Rolling or Sliding 
Wilson, J. G. Corp’n 
Blocks, Tackle 
Clyde Iron Works Sales Co. 
* Roebling’s, John A. Sons Co. 
Blowers, Centrifugal 
Clarage Fan Co. 
* De Laval Steam Turbine Co 
* General Flectric Co 
* Ingersoll-Rand Co 
* Kerr Turbine Co 
Blowers, Fan 
* American Blower Co 
Clarage Fan Co. 
* Green Fuel Economizer Co 
Blowers, Forge 
Clarage Fan Co 
Blowers, Pressure 
* American Blower Co 
Clarage Fan Co 
Lammert & Mann Co 
Blowers, Rotary 
Lammert & Mann Co. 
* Schutte & Koerting Co 
Blowers, Soot 
Bayer Co. 
Diamond Power Specialty Corp’n 


Blowers, Steam Jet 
* Schutte & Koerting Co. 
Blowers, Steam (Ring Type) 
""* McClave Brooks Co. 
Blowers, Turbine 
Brinckerhoff, H. Gordon Co 
* Kerr Turbine Co. 
Blueing 
* American Metal Treatment Co. 
Boards, Drawing 
Dietzgen, Eugene Co. 
Keuffel & Esser Co. 
Boiler Compounds 
(See Compounds, Boiler) 
Boile. Coverings, Furnaces, Tube 
Cleaners, etc. 
(See Coverings, Furnaces, Tube 
Cleaners, Etc., Boiler) 
Boiler Fronts 
* Brownell Co. 
* O’Brien, John Boiler Works Co. 
* Titusville Iron Works Co. 
Boiler Settings, Steel Cased 
* Brownell Co. 
*Casey-Hedges Co. 


* Illinois Stoker Co. 
* O'Brien, John Boiler Works Co. 
* Vogt, Henry Machine Co. 
* Walsh & Weidner Boiler Co. 
Boilers, Heating 
* Brownell Co. 
* Casey-Hedges Co 
* Erie City Iron Works 
| Herbert Boiler Co 
| *® Keeler, E. Co. 
| * Leffel, James & Co. 
Lidgerwood Mfg. Co. 
O'Brien, John Boiler Works Co. 
* Titusville Iron Works Co. 
Union Iron Works 
* Walsh & Weidner Boiler Co. 


Boilers, Locomotive 

Brownell Co. 

Casey-Hedges Co. 

Davis, J. F. & Sons Co. 
Keeler, E. Co. 

Leffel, James & Co. 
Titusville Iron Works Co 
Union Iron Works 

Walsh & Weidner Boiler Co. 


Boilers, Marine (Scotch) 

* Brownell Co 
Casey-Hedges Co 
Davis, J. F. & Sons Co. 
Leffel, James & Co. 
Titusville Iron Works Co. 

* Walsh & Weidner Boiler Co. 
Boilers, Marine (Water Tube) 

* Babcock & Wilcox Co. 

* Casey-Hedges Co. 
Heine Boiler Co. 
O'Brien, John Boiler Works Co. 
Springfield Boiler Co. 

itusville Iron Works Co 
Walsh & Weidner Boiler Co. 
Ward, Charles Engineering Wks. 
Boilers, Portable 
Brownell Co. 
Casey-Hedges Co. 
Erie City Iron Works 
Frick Co. (Inc.) 
Herbert Boiler Co. 
Keeler, E. Co 
Leffel, James & Co 
Lidgerwood Mfg. Co 
* O’Brien, John Boiler Works Co. 
Titusville Iron Works Co. 
Union Iron Works 
Walsh & Weidner Boiler Co. 
Boilers, Tubular (Horizontal Return) 
Bigelow Co. 
Brownell Co. 
Casey-Hedges Co. 
Cole, R. D Mfg. Co 
Erie City Iron Works 
Herbert Boiler Co. 
Keeler, E. Co 
Leffel, James & Co 
Lidgerwood Mfg. Co 
O'Brien, John Boiler Works Co. 
Titusville Iron Works Co 
Union Iron Works 
Vogt, Henry Machine Co. 
Walsh & Weidner Boiler Co 
Ward, Charles Engineering Wks. 
Wickes Boiler Co 
Boilers, Tubular (Vertical Fire) 

* Bigelow Co. 

* Brownell Co. 

* Casey-Hedges Co. 
Clyde Iron Works Sales Co. 
Keeler, E. Co. 
Leffel, James & Co 
Lidgerwood Mfg. Co. 
O’Brien, John Boiler Works Co. 
Titusville Iron Works Co. 
Union Iron Works 

* Walsh & Weidner Boiler Co. 
Boilers, Water Tube (Horizontal) 

* Babcock & Wilcox Co, 

ae Co. 
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Heine Boiler Co. 

Herbert Boiler Co. 

Keeler. E. Co. 

Ladd, > 4 T. Co. 

O’Brien, John Boiler Works Co. 
Springfield Boiler Co 

Union Iron Works 

* Vogt, Henry Machine Co. 

* Walsh & Weidner Boiler Co. 

* Wickes Boiler Co 


Boilers, Water Tube (Inclined) 
* Babcock & Wilcox Co. 








Bigelow Co 
Casey-Hedges Co 
Heine Boiler Co. 
Keeler, E. Co. 
Ladd, George T. Co 
O’Brien, John Boiler Works Co. 
Vogt, Henry Machine Co 
Walsh & Weidner Boiler Co 
Ward, Charles Engineering Wks. 
Boilers, Water Tube (Vertical) 
Babcock & Wilcox Co 
Bigelow Co 
Casey-Hedges Co 
Davis, J. F. & Sons Co. 
Erie City Iron Works 
Keeler, E Co 
Ladd, George T. Co 
Walsh & Weidner Boiler Co. 
Wickes Boiler Co. 
Bolts, Stove (Steel) 
* Reed & Prince Mfg. Co. 
Boxes, Carbonizing 
Driver-Harris Co. 
Boxes, Case Hardening 
Driver-Harris Co. 
Brake Blocks 
* Johns-Manville (Inc.) 
Brakes, Air 
* Allis-Chalmers Mfg. Co. 
* General Electric Co. 
Brass Goods 
* Scovill Mfg. Co. 
Breechings, Smoke 
* Brownell Co 
* Titusville Iron Works Co. 
* Vogt, Henry Machine Co 
Brewers’ and Bottlers’ Mac 
* Vilter Mfg. Co. enon 
Brick, Fire 
* Bernitz Furnace Appliance Co 
Brinckerhoff, H. Gordon Co 
* Celite Products Co. 
* Drake Non-Clinkering Furnaee 
Block Co. 
* King Refractories Co (Inc.) 
Brick, Insulating 
* Celite Products Co. 
* Quigley Furnace Specialties Ce. 


Bridges, Coal & Ore Handling 
Brown Hoisting Machinery Co. 
Buckets, Elevator 
Brown Hoisting Machinery Co. 
Gifford-Wood Co. 
Hendrick Mfg. Co. 


~~ W. A. Foundry & Machine 
o. 


Buckets, Grab 
Brown Hoisting Machinery Ce. 
Clyde Iron Works Sales Co. 
Lidgerwood Mfg. Co. 
Buckets, Self-Dumping 
* Brown Hoisting Machinery Ce. 
Clyde Iron Works Sales Co. 
Burners, Gas 
Rockwell, W. S. Co 
Burners, Oil 
* Best, Ww. N. Furnace & Burmes 
o 
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Rockwell, W. S. Co. 
* Schutte & Koerting Co. 
* Spray Engineering Co. 
Burners, Powdered Fuel 
* Quigley Furnace Specialties Ce, 
Burrs (Steel, Brass & Copper) 
* Reed & Prince Mig Co 
Bushings, Bronze 
American Crucible Products Co. 
Phosphor Bronze Smelting Co. 
* Wood's, T. B. Sons Co 


Cabinets and Tables, Blue Print 
Filing 


Dietzgen, Eugene Co. 
Keuffel & Esser Co. 
Manufacturing Equipment 
Engrg. Co. 
Cable Railways 
(See Railways, Cable) 
Cable Wire 
(See Rope, Wire) 
Cables, Electrical 
(See Wire & Cables, Electrical) 
Cableways, Excavating ‘ 
Flory, S. 7 Co. 
Lidgerwood Mfg. Co. 
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The American”’SugarfRefining Company's new Plant 
at ‘Ba timore, Md The Administration, Office and 
Warehouse . Buildings are ? warmed, by American 





Radiators 


Another new et in an old story 


HERE ARE many new details of | of Peerless Wall Radiation are on duty. The 
architectural and engineering sci- remainder of the plant requires no heating 
ence in the plant of the American Sj) stem, as the machinery used in the proc- 
‘ , esses of refining gives off sufficient warmth. 
Sugar Refining Company just com- 
pleted. But the heating is merely one We welcome this distinguished addition 
© dD . ° 
. . to the list of plants where American Radi- 
more chapter ina very oldstory. Like ‘°° SS! °F spi “haw 
j : ators are at work—a list which represents 
so many other prominent important — q yojJ-call of America’s foremost industries. 
buildings throughout the world the 
plant is warmed by American Ra- = Send for these two 
diators. booklets 
American Peerless column radia- If you haven’t these two 
tors, totaling 4,000 feet, take care of — “thoritative Pookless on 
the Administration buildings, steam fies, they are worth send- 
being supplied from the exhaust of = is for. Just your name 
on your letterhead, sent 
the central power plant. 


to either address below, 
will bring them. 





In the warehouses, 8,000 additional feet 


AMERICAN RADIATOR COMPANY 


IpeEat Boilers and AMERICAX — every heating need 


o 104 West 42nd St., Dept 108 EL 816 So. Mich. Ave., Dept 108° 
—_ NEW YORK ee CHICAGO 9 
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Cableways, oo”. and Conveying 
Flory, S. Mfg. Co 
Lidgerwood Mfg. Co. 
Calorimeters 
* Precision Ye Co. 
* Sarco Co. (In 
* Schaeffer & Sadenbens Mfg. Co. 
Cars, Freight Elevator 
Eastern Machinery Co. 
Casehardening 
American Metal Treatment Co. 
Casings, Steel (Boiler) 
* Brownell Co. 
* Casey-Hedges Co. 
* Vogt, Henry Machine Co. 
* Walsh & Weidner Boiler Co. 
Castings, Acid Resistant 
* United States Cast Iron Pipe & 
Fdry. Co. 
Castings. Brass 
Weatherly Foundry & Mfg. Co. 
Castings, Brass & Bronze 
* Lunkenheimer Co. 
Castings, Bronze 
American Crucible Products Co. 
Phosphor Bronze Smelting Co. 
Castings, Die- Moulded 
* Doehler Die-Casting Co. 
Veeder Mfg. Co. 
Castings, Friction 
Brown Clutch Co. 
Castings, Gray Iron 
Weatherly Foundry & Mfg. Co. 
Castings, Heavy 
* United States Cast Iron Pipe & 
Fdry. Co 
Castings, Iron 
Brown, A & F. Co. 
Brown Clutch Co 
Builders Iron Foundry 
Burhborn, Edwin Co. 
Casey- Hedges Co. 
Central Foundry Co. 
Cole, R. D. Mfg. Co. 
Falls Clutch & Machinery Co. 
Franklin Machine Co 
Hooven, Owens, Rentschler Co. 
Jones, W. A. Foundry & Machine 


Co. 
Lidgerwood Mfg. Co. 
Lunkenheimer Co. 
McClave Brooks Co. 
Royersford Fdry. & Mch. Co. 
United States Cast Iron Pipe & 
Fdry. Co. 
* Vogt, Henry Machine Co. 
Castings, Monel Metal 
Driver-Harris Co. (in Canada) 
Castings, Nichrome 
river-Harris Co. 
Castings, Semi-Steel 
* Builders Iron Foundry 
* Hooven, Owens, Rentschler Co. 
* Lunkenheimer Co. 
* Vogt. Henry Machine Co. 
Castings, Steel 
Mackintosh-Hemphill Co. 
Castings, White Metal 
* Doehler Die-Casting Co. 
Cement, Refractory 
* Celite Products Co. 
ad o_o (Inc.) 
* King Refractories Co. (Inc.) 
* Quigley Furnace Specialties Co. 
Cement Machinery 
Allis-Chalmers nate Co. 
: Smidth, F, L. & Co. 
s Worthington Pump & Mactinery 
Corp’n 
Centrifugal Blowers, Pumps 
(See Blowers, Pumps, etc., Cen- 
trifugal) 
Centrifugals, Chemical 
Tolhurst Machine Works 
Centrifugals, Metal 
Tolhurst Machine Works 
Centrifugals, Sugar 
Tolhurst Machine Works 
* Worthington Pump & 
Corp’n 
Chain Belts and Links 
* Diamond Chain & Mfg. Co. 
* Gifford-Wood Ce. 


. Jenga. W. A. Foundry & Machine 


Union Chain & Mfg. Co. 
* Whitney Mfg. Co. 

Chain Grate Stokers 

(See Stokers, Chain Grate) 
Chains, Block 

Reading Chain & Block Corp’n 
Chains, Crane 

Reading Chain & Block Corp’n 
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Chains, Power Transmission 
Baldwin Chain & Mfg. Co. 
* Diamond Chain & Mfg. Co. 
* Morse Chain Co. 
Union Chain & Mfg. Co. 
* Whitney Mfg. Co. 
Chains, Pressed Steel 
* Parker Supply Co. 
Chimneys, Brick (Radial) 
* American Chimney Corp’n 
Heine Chimney Co. 
Chimneys, Concrete 
* American Chimney Corp’n 
Heine Chimney Co. 
Chimneys, Steel 
(See Stacks, Steel) 
Chucking Machines 
ones & Lamson Machine Co. 
* Warner & Swasey Co. 
Chucks, Drill 
* S K F Industries (Inc) 
* Whitney Mfg. Co. 
Chucks, Magnetic 
* Heald Machine Co. 
Chucks, Tapping 
* Whitney Mfg. Co. 
Chutes 
* Gifford-Wood Co. 
* Hendrick Mfg. Co. 
Cinder Mills 
(See Mills, Cinder) 
Circuit Breakers 
* General Electric Co. 
Circulators, Feed Water 
* Schutte & Koerting Co. 


Circulators, Steam Heating 
* Schutte & Koerting Co. 


Clamps, Wire Rope 
(See Wire Rope Fastenings) 


Cloth, Tracing 
Dietzgen, Eugene Co. 
Keuffel & Esser Co. 


Clutches, Friction 

* Allis-Chalmers Mfg. Co. 
Brown, A. & F. Co 

Eastern Machinery Co. 

Falls Ciutch & Machinery Co. 
Gifford-Wood Co. 

Johnson, Carlyle Machine Co. 


* Jones, W. A. Fdry. & Mch. Co. 
* Medart Co. 
* Wood's, T. B. Sons Co. 

Coal 


Pennsylva tia Coal & Coke Co. 
Coal Agitators 
Eliis, W. E. Co. 


Coal and Ash tn. sSachinesy 

Beaumont, R. H 

Brown Hoisting +. Co. 

* Gifford-Wood Co. 

* Illinois Stoker Co 

* Shepard Electric ‘Crane & Hoist 
Co. 


Coal Bins 
* Brown Hoisting Machinery Co. 
Coal Mine Equipment and Supplies 
* General Electric Co. 


Coal Mining Machinery 
* General Electric Co. 
* Ingersoll-Rand Co. 


Coaling Stations, Locomotive 
* Beaumont, R. H. Co. 
* Gifford-Wood Co. 


Cocks, Air and Gage 

. Steam Gauge & Valve 

Ashton Valve Co. 

Crane Co. 

Jenkins Bros. 

Lunkenheimer Co. 

Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 

* Vogt, Henry Machine Co. 


Cocks, Blow-off 
Cadman, A. W. Mfg. Co. 
* Crane Co. 
* Lunkenheimer Co. 
* Reading Steel Socting So. (Inc.) 
(Pratt & Cady Di 


Cocks, Three-Way and Four-Way 
* American Steam Gauge & Valve 

Mfg. Co. 

* Crane Co. 

* Crosby Steam Gage & Valve Co. 

* Lunkenheimer Co. 

* Reading Steel Castin (Inc.) 
(Pratt & Cady Division) 


** 


* Superheater Co. 
* Vilter Mfg. Co. 
* Vogt, Henry Machine Co. 





Pennsylvania Coal & Coke Co 
Cold Storage Plants 
* De La Vergne Machine Co. 
Ca, Shafting 
Medart Co. 
° Royersford Fdry. & Mch. Co. 
* Wood's, T. B. Sons Co. 
Coloring 
* American Metal Treatment Co. 


Combustion (CO;) Recorders 
* Precision Instrument Co 
* Republic Flow Meters Co. 
* Sarco Co. (Inc.) 
* Uehling Instrument Co 
Compounds, Boiler 
Unisol Mfg. Co. 
Compressors, Air 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Goulds Mfg. Co. 
Hooven, Owens, Rentschler Co. 
Ingersoll-Rand Co. 
Mackintosh-Hemphill Co. 
Norwalk Iron Works Co. 
Titusville Iron Works Co. 
Worthington Pump & Machinery 
Corp’n 
Compressors, Air, Centrifugal 
* De Laval Steam Turbine Co 
* General Electric Co. 
Compressors, Air, Compound 
* Ingersoll-Rand Co. 
* Worthington Pump & Machinery 
Corp’n 
Compressors, Ammonia 
Frick Co. (Inc.) 
Ingersoll-Rand Co. 
Vilter Mfg. Co 
Vogt, Henry Machine Co. 
Worthington Pump & Machinery 
Corp'n 
Compressors, Gas 
De Laval Steam Turbine Co. 
General Electric Co 
Hooven, Owens, Rentschler Co. 
Ingersoll-Rand Co 
Norwalk Iron Works Co. 
* Worthington Pump & Machinery 
Corp’n 
Concrete Hardener 
Sonneborn, L. Sons (Inc.) 
Condensers, Ammonia 
* De La Vergne Machine Co. 
* Frick Co. (Inc.) 
* Ingersoli-Rand Co 
* Vilter Mfg. Co. 
* Vogt, Henry Machine Co. 
Condensers, Barometric 
* Allis-Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 
* Ingersoll-Rand Co. 
* United States Cast Iron Pipe & 
Fdry. Co. 
* Wheeler, C. H. Mfg. Co. 
° Wheeler Condenser & Engineer- 


eneee 


eeeee 


ene 


ing Co. 
* Worthington Pump & Machinery 
Corp’n 
Condensers, Jet 
* Allis-Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 
Elliott Co. 
Ingersoll-Rand Co. 
Schutte & Koerting Co. 
Wheeler, C. H. Mfg. Co 
Wheeler Condenser & Engineer- 
ing Co. 
Worthington Pump & Machinery 
Corp’n 


eeee 


Condensers, Surface 
* Allis-Chalmers Mfg. Co. 


Elliott Co. 

° li-Rand Co. 

* Wheeler, C. H. Mfg. Co. 

s bes A Gondumer & Engineer- 
n 

® Worthington Pump & Machinery 
Corp’n 

Conduits 


* Johns-Manville (Inc.) 


Contact Points (Flectrical), 
and Platinum 
Wilson, H A. Co 
Controllers, Automatic, for Tempera- 
ture or for Pressure 
(See Regulators) 
Controllers, Electric 
* General Electric Co. 
Controllers, Filter Rate 
* Builders Iron Foundry 
* Simplex Valve & Meter Co. 


Converters, Synchronous 


Allis-Chalmers Mfg. Co. 
: General Electric Co. 


Silver 
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Controllers, Liquid Level 
* 


Davis, G. M. Regulator Co 
* General Electric Co 
* Simplex Valve & Meter Co 
Conveying Machinery 
* Beaumont. R. H. Co. 
* Brown Hoisting Machinery Co 
* Gifford-Wood Co. 
* Jones, W. A. Foundry & Mach. 
Co 
Conveyor Systems, Pneumatic 
*Allington & Curtis Mfg. Co. 
Conveyors, Belt 
* Brown Hoisting Machinery Co 
* Gifford-Wood Co 
Conveyors, Bucket, Pan or Apron 
Brown Hoisting Machinery Co. 
* ©ifford-Wood Co 
* Jones, W. A. Fdry. & Mach Ca, 
Conveyors, Ice 
* Gifford-Wood Co 
Conveyors, Screw 
* Gifford-Wood Co. 
Coolers, Brine 
* Frick Co. (Inc.) 
Cooling Ponds, Spray 
* Badger, E. B. & Sons Co 
* Cooling Tower Co. (Inc.) 
* Schutte & Koerting Co 
* Spray Engineering Co 
Cooling Towers 
Burhorn, Edwin Co. 
* Cooling Tower Co. (Inc.) 
* Spray Engineering Co 
* Wheeler, C. H. Mfg. Co 
* Worthington Pump & Machinery 
Corp'n 
Copper, Drawn 
Roebling’s, John A. Sons Ce 
Copper Converting Machinery 
Allis-Chalmers Mfg. Co. 
* Worthington Pump & Machisery 
Corp’n 
Copper Work 
Badger, E. B. & Sons Co 
Corliss Engines 
(See Engines, Steam, Corliss) 
Counters, Revolution 
* American Steam Gauge & Valve 
Mig. Co. 
Ashton Valve Co. 
Bristol Cu. 
Crosby Steam Gage & Valve Ce 
Schaeffer & Budenberg Mfg. Ce 
Veeder Mfg. Co 


Countershafts 
* Builders Iron Foundry 
* Wood's, T. B. & Sons Co 
Couplings, 4 
* Central Foundry Co 
* Crane Co. 
* Lunkenheimer Co. 


Couplings, Shaft (Flexible) 
* Allis-Chalmers Mfg. Co 
Brown, A. & F. Co 
* Fawcus Machine Co. 
* Hooven, Owens, Rentschler Co. 
* Jones, W. A. Foundry & Machine 
Cc 


°. 
* Medart Co 
Smith & Serrell 
Couplings, Shaft (Rigid) 
* Allis-Chalmers ry Co. 
Brown, A. & F. 
Cumberland Steal io 
Falls Clutch & Machinery§Ce. 
General Electric Co 
Hooven, Owens, Rentschler Co 
Jones. W. A. Foundry & Machise 
o. 
Medart Co. 
Royersford Foundry & Machise 


o. 
Smith & Serrell 
* Wood's, T. B. Sons Co 
Couplings, Union 
(See Unions) 
Couplings, Universal Joint 
Wood's, T. B. Sons Co. 
Coverings, Steam Pipe 
*. Johns-Manville (Inc.) 
Cranes, Electric Traveling 
Northern Engineering Works 
=— Electric Crane &.Hoiet 


Cranes, Floor (Portable) 
Lidgerwood Mfg. Co. 


Cranes, Gantry 
* Brown Hoisting Machinery Co. 
Northern Engineering Works 
Cranes, Hand Power 
* Brown Hoisting Machinery Ca, 
Clyde Iron Works Sates Co. 


Paty 


j 
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DEPENDABLE POWER TRANSMISSION 


AT LOWEST POSSIBLE 
COST AND VALUE, 


BUILT FOR UNINTERRUPTED SERVICE. 


Morse 


Permit 









Engineers to 


COST 
DETERMINED BY-—STABILITY CI 


RUN SMOOTHLY, AND CONTINUOUSLY GIVE THE SERVICE 


EFFICIENCY 


NEEDED 


MAINTENANCE AND RECUCTICN CI 


THE LEADING ENGINEERS AND ARCHITECTS 
ASK OUR SATISFIED USERS 


cooperate to find 


Jllustrations through 


St., Boston, Mass 


your 


court 
permission of Stone © 
Constructors and Engineers, 147 Milk 


economical and efficient 


pt wer 


bster, Inc., 


The great Baltimore Refinery of The American Sugar Refining Company 


SOLD ON ULTIMATI 
FRCL UCTION COST 


TRIED, TESTED AND ENDORSED BY 


transmission, 


Construction is over and the Wheels of Production are turning by Morse Silent Chain Drives 


See Our Data in'822 ASME Condensed Catalogues of Mechanical Equipment 


MORSE 


Morse Engineering Service 





Shear Pin Sprocket 


CHAIN CO. 


LARGEST MANUFACTURERS OF 
SILENT CHAINS IN THE WORLD 


BENEFIT BY MORSE SERVICE AS OTHERS DO 


Address Nearest Office 


ATLANTA, GA. 
BALTIMORE, MD. 
BOSTON, MASS. 
CHARLOTTE, N. C. 


Candler Bidg., Earl F. Scott & Co. 
1402 Lexington Avenue 

. .. 141 Milk St. 

404 Commercial Bank Bldg. 
CHICAGO, ILL. oe Merchants L. & T. Bidg. 
CLEVELAND, OHIO.. , Engineers Bidg. 
DETROIT, MICH....... ...1361 Abbott St. 
KANSAS CITY, MO..... Finance Bldg., Morse Eng’rg Co. 


NEW YORK CITY Church St 
MINNEAPOLIS, MINN., So. 3rd St., Strong-Scott Mfg. Co. 
MONTREAL St. Nicholas Bidg., Jones & Glassco Reg’d 
PHILADELPHIA, PA. . Franklin Trust Bidg. 
PITTSBURGH, PA. Westinghouse Bidg. 
SAN FRANCISCO, CAL. Monadnock Bidg. 
ST. LOUIS, MO. Chemical Bidg., Morse Eng’rg Co. 
TORONTO, Bank of Hamilton Bidg., Jones & Glassco Reg’d 
WINNIPEG, MAN... . . Dufferin St., Strong-Scott Mfg. Co. 


ITHACA, 


Assistance Without Obligation 


N. Y. 





Spring Sprocket 


‘“‘Morse’’ is the Guarantee Always Behind the Efficiency, Durability and Service 
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Northern Engineering Works 
* Shepard Electric Crane & Hoist 
Co. 
Cranes, Jib 
* Brown Hoisting Machinery Co. 
Northern Engineering Works 
* Shepard Electric Crane & Hoist 
Co. 
Cranes, Locomotive 
* Brown Hoisting Machinery Co. 
Cranes, Pillar 
* Brown Hoisting Machinery Co. 
Northern Engineering Works 
Cranes, Portable 
* Brown Hoisting Machinery Co. 
Clyde Iron Works Sales Co. 
Crucibles, Graphite 
Dixon, Joseph Crucible Co. 
Crushers, Coal 
* Allis-Chalmers Mfg. Co. 
* Smidth, F. L. & Co. : 
* Worthington Pump & Machinery 
Corp’n 
Crushers, Jaw 
* Worthington Pump & Machinery 
Corp'n 
Crushers, Roll 
Eastern Machinery Co. : 
*® Worthington Pump & Machinery 


Corp’n 
Crushing and orag Machinery 
* Allis-Chalmers Mig. Co. 


* Smidth, F. L. & Co. 
ad Worthington Pump & Machinery 
Corp’n 
Cupolas 
73 Bigelow Co. 
Northern Engineering Works 
Curtains, 7 pois 
Wi . G. Corp’s 
Cutters, Bolt 
* Landis Machine Co. (Inc.) 
Cutters, Milling 
Haynes Stellite Co. 
* Whitney Mfg. Co. 


Ds™eer Regulators 
(See Regulators, Damper) 
Dehumidifying Apparatus 
* American Blower Co. 
* Carrier Engineering Corp’n 
Derricks and Derrick Fittings 
Clyde Iron Works Sales Co. 
Lidgerwood Mfg. Co. 
Die Castings 
(See Castings, Die Moulded) 
Die Heads, Thread Cutting (Self- 
opening) 
* Jones & Lamson Machine Co. 
® Landis Machine Co. (Inc.) 
Dies, Blanki 
* Bliss, EW. Co. 
5. agg 
, E. Ww. Co. 
Dice Sheet ee ena 
* Bliss, E. W. Co, 
Dies, Thread aceon 
Curtis & Curtis Co. 
* Jones & Lamson Machine Co. 
* Landis Machine Co. (Inc.) 
Diesel Engines 
(See Engines, Oil, Diesel) 
Digesters 
Bigelow Co. 
Distilling Appara’ 
* Vogt, a Eiacites Co. 
Doors, Automatic Fire 
Wilson, J. G. Corp’n 
Doors, Disappearing, Folding, Slid- 
and Swinging . 


ilson, J. G. Corp'n 
Doors, Fireproof 
Wilson, J. G. Corp’n 
Doors, Underwriters’ 
Wilson, J. G. Corp’n 
Doors, Steel or ae Rolling 
Wilson, J. G. Corp’n 
Drafting Room Furniture 
Dietzgen, Eugene Co. 
Keuffel & Esser Co. 
Drawing Instruments 
Dietzgen, Eugene Co. 
Keuffel & Esser Co. 
Drawing Materials 
Dietzgen, Eugene Co. 
Esser Co. 


Keuffel & 
Dredges, Hydraulic 
* Morris Machine Works 
Dr Machinery 


ory, S. Mfg. Co. 


Catalogue data of firms marked * appear in the A. S. M. E. Condensed Catalogues of Mechanical 





« Lidgerwood Mfg. Co. 
* Morris Machine Works 
Drilling Machines, Sensitive 
* Royersford Fdry. & Mach. Co. 
Drilling Machines, Vertical 
* Royersford Fdry, & Mch. Co. 
Drills, Coal and Slate 
General Electric Co 
Drills, Core 
* Ingersoll-Rand Co. 


Drills, Rock 
* General Electric Co. 
* Ingersoll-Rand Co. 
Drinking Fountains, Sanitary 
* Johns-Manville (Inc.) 
Manufacturing Equipment & 
Engrg. Co. 
Drop Forgings, Hammers, etc. 
(See Forgings, Hammers, 
Drop) 
Dryers, Rotary 
Bigelow Co 
Drying Apparatus 
American Blower Co 
* Carrier Engineering Corp'n 
Clarage Fan Co. 
Philadelphia Drying Machinery 
Co. 
Dust Collecting Systems 
gton & Curtis Mfg. Co. 
: -Chalmers Mfg. Co. 
Clarage Fan Co. 
Dust Collectors 
* Allington & Curtis Mfg. Co. 
* Allis-Chalmers Mfg. Co. 
Dustproofing Materials 
Sonneborn, L. Sons (Inc.) 
Machinery 
P — Drying Machinery 
°. 


etc., 


Dye 


Dynamic Balancing Machines 


(See Balancing Machines, Dy- 
namic) 
Dynamometers 
* General Electric Co. 
* Schaeffer & Budenber, Sumas Co. 


* Wheeler, C. H. Mfg. 


conomizers, Fuel 
* Green Fuel Economizer Co. 
Ejectors 
* Lunkenheimer Co. 
* Schutte & Koerting Co. 
Electric Generators, Hoists, Trucks 
Welding, etc. 
(See Generators, Hoists, Trucks, 
Welding, etc., Electric) 
Electric Machinery 
* Allis-Chalmers Mfg. Co. 
* General Electric Co. 


Electric Measuring Instrumen 
(See Instruments, Electrical 
Measuring) 


Electric Supplies 
* General Electric Co. 
* Johns-Manville (Inc.) 

Elevating and Conveying Machinery 

* Brown nea? Machinery Co. 
* Gifford-Wood 
* Jones, W. A. Fdry. & Mach. Co. 

Elevators, Electric 
Eastern Machinery Co. 
Northern Engineering Works 

Elevators, Inclined 
Otis Elevator Co. 

Elevators, Passenger and Freight 
Eastern Machinery Co. 
Northern Engineering Works 
Otis Elevator Co. 

Emery Wheel Dressers 
* Builders Iron Foundry 


Engine Repair: 
Prenetie Machine Co 
E. e Sto 
Schutte & Koerting Co. 
Engineers, Consulting 
(See Professionai Engineering 


Section) 


Engines » Blowing 
Allis-Chalmers Mfg. Co. 
* Hooven, Owens, Rentschlier Co. 
Mackintosh-Hemphill Co. 
ad oe Pump & Machinery 


Basins, Distitiate 
Western Machinery Co. 
es, Gas 


Allis-Chalmers Mfg. Co. 
* De La Vergne Machine Co. 
* Hooven, Owens, Rentschler Co. 
* Ingersoll-Rand Co. 














Otto Engine Works 
* Titusville Iron Works Co. 
Western Machinery Co. 
Engines, Gasoline 
* Climax Engineering Co 
Midwest Engine Corp'n 
Otto Engine Works 
* Titusville Iron Works Co 
Western Machinery Co 
* Worthington Pump & Machinery 
Corp'n 
Engines, ~ oisting 
* Allis-Chalmers Mfg. Co 
* Climax Engineering Co 
Clyde Iron Works Sales Co 
Flory, S. Mfg. Co 
Lidgerwood Mfg. Co 
* Morris Machine Works 
Western Machinery Co 
Engines, Kerosene 
* Climax Engineering Co 
Western Machinery Co 
* Worthington Pump & Machinery 
Corp'n 
Engines, Marine 
Climax Engineering Co. 
Hooven, Owens, Rentschler Co. 
* Ingersoll-Rand Co. 
Johnson, Carlyle Machine Co 
* Ward, Chas. Engineering Wks. 
* Worthington Pump & Machinery 
Corp’n 
Engines, Marine, Oil 
Western Machinery Co 


Engines, Oil 
* Allis-Chalmers Mfg. Co. 
* De La Vergne Machine Co. 
* Ingersoll-Rand Co. 
Midwest Engine Corp’n 
Otto Engine Works 
Titusville Iron Works Co. 
Western Machinery Co 
Worthington Pump & Machinery 
Corp’n 
Engines, Oil, Diesel 
* Allis-Chalmers Mfg. Co 
* Climax Engineering Co. 
Midwest Engine Corp’n 
Western Machinery Co. 
* Worthington Pump & Machinery 
Corp’n 
Engines, Pumping 
Allis-Chalmers Mfg. Co 
Climax Engineering Co 
Hooven, Owens, Rentschler Co. 
Ingersoll-Rand Co 
Morris Machine Works 
Western Machinery Co. 
Worthington Pump & Machinery 
Corp’n 
E es, Steam 
Allis-Chalmers Mfg. Co 
* Brownell Co. 
Clarage Fan Co. 
Clyde Iron Works Sales Co. 
Cole, R. D. Mig. Co. 
Engberg’s Electric & Mech. Wks. 
Erie City Iron Works 
Hooven, Owens, Rentschler Co. 
Ingersoll-Rand Co. 
Leffel, James & Ce. 
Lidgerwood Mfg. C 
Mackintosh- Hemphill Co. 
Morris Machine Works 
Ridgway Dynamo & Bagine Co. 
Tituovilte Iron Works Co 


Troy e¢ & Machine Co. 
Vilter wo. 
Wheeler, C. H. Mfg. Co. 


E es, Steam, Automatic 
American Blower Co. 
* Brownell Co. 
Clarage Fan Co 
* Engberg’s Electric & Mech. Wks. 
" Erie City Iron Works 
* Leffel, James & Co. 
* Troy Engine & Machine Co. 


Engines, Steam, Corliss 
* Allis-Chalmers Mfg. Co. 
* Franklin Machine Co. 
* Frick Co. (Inc.) 
* Hooven, Owens, Rentschler Co. 
Mackintosh- Hemphill Co. 
* Vilter Mfg. Co. 
Engines, Steam, High Speed 
* American Blower Co. 
* Brownell Co. 
Clarage Fan Co. 
* Engberg’s Electric & Mech. Wks. 
* Erie City Iron Works 
E es, Steam, Poppet Valve 
Erie City Iron Works 
* Vilter Mfg. Co. 
E es, Steam, Throttling 
Brownell Co. 
Clarage Fan Co. 
® Saghecs' 's Electric & Mech. Wks. 


* 


see ® @, 


eeneeae 7 


eeneene 











Engines, Steam, Una-Flow 
* Frick Co. (Inc ) 
* Ridgway Dynamo & Engine Co. 
Stumpf Una-Flow Engine Co 


(Inc.) 
Engines, Steam, Variable Speed 
* Brownell Co. ' 
Engines, Steam, Vertical (Fully En- , 
closed, Self-Oiling) 
Clarage Fan Co. 
* Engberg's Electric & Mech. Wks. 
* Troy Engine & Machine Co. 
Engines, Steering 
Lidgerwood Mfg. Co. 
Evaporators 
* Vogt, Henry Machine Co 
Excavating Machinery 
Clyde Iron Works Saies Co 
Flory, S. Mfg. Co 
Lidgerwood Mfg. Co 
Exhaust Systems 
* Allington & Curtis Mfg. Co 
* American Blower Co 
Clarage Fan Co I 
Exhausters, Gas 
Clarage Fan Co 
* General Electric Ce 
* Green Fue! Economizer Co 
* Schutte & Koerting Co 
Expansion Joints 
(See Joints, Expansion) 
Extractors, Centrifugal 
Tolhurst Machine Works 
Extractors, Oil and Grease 
*American Steam Gauge & Valve 
Mfg. Co. 
* Kieley & Mueller (Inc.) 


Fectory Equipment, Metal 
Manufacturing Equipment & 
Engrg. Co 
Fans, Exhaust 
* American Blower Co 
Clarage Fan Co. 
* General Electric Co 
* Green Fuel Economizer Co 
Philadelphia Drying Machinery 
Co 
Fans, Exhaust, Mine 
Clarage Fan Co, 
Feed Water Circulators, 
Heaters and Purifiers, etc. 
(See Circulators, Heaters, Heaters 
and Purifiers, etc., Feed Water) 
Feed Water Controllers 
(See Regulators, Feed Water) 
Feeders, Pulverized Fuel 
Combustion + 1. Corp's 
* Smidth, F. L. 
Filters, Gravity 
Permutit Co. 


Filters, Oil 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
Elliott Co. 
* General Electric Co 


Filters, Pressure 
* Permutit Co. 


Filters, Water 
Eiliott Co 
* H.S.B.W.-Cochrane Corp's 
* Permutit Co. 
* Scaife, Wm. B. & Sons Co 


Filtration Plants 
* H.S.B.W.-Cochrane Corp’n 
International Filter Co. 
* Scaife, Wm. B. & Sons Co. 
Fire Brick, Fire Hydrants, etc. 
See Brick, Hydrants, Fire, etc.) 
Fire Tube Boilers 
(See Boilers. Return and Vertical 
Tubular) 
Fittings, Ammonia 
rane Co. 
* De La Vergne Machine Co 
* Frick Co. (Inc.) 
Martin-Morse Corp’n 
* Vilter Mfg. Co. 
* Vogt, Henry Machine Co. 


Heaters, 


Fittings, Compression 
* Bowser, FP. & Co. (Inc.) 
(Richardson- Phenix Division) 
Fittings, 


Flanged 
* Builders Iron Foundry 
* Centra! Foundry Co. 
Crane Co. 
Kennedy Valve Mfg. Co. 
* Lunkenheimer Co. 
Martin-Morse Corp’n 
Nelson Valve Co 
Reading Steel Casting Co. (Inc.) 
(Reading Valve & Fittings 
Division 
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ADVERTISING SECTION 


CAnnouncin 


The Conveyor Division of The 
Brown Hoisting Machinery Com- 
pany. This department is now 
manufacturing a complete line of 
Belt Conveyors, Chain Conveyors, 
Coal Crushers, Screens, etc. 


The same fine quality that is found 
in all material handling machinery 
bearing the Brownhoist mark is 
maintained in these new products. 
We now solicit your inquiries on 


Conveying Equipment. 


The Brown Hoisting Machinery Co., Cleveland, O. 


Branch Offices: New York, Chicago, Pittsburgh, San Francisco, New Orleans 


See Our Data in'922 ASME Condensed Catalogues of Mechanical Equipment 


BROWNHOIST 





MATERIAL 


HANDLING EqQqQuUtIPM EN T 
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* United States Cast Iron Pipe & 
Fdry Co. : 
* Vogt, Henry Machine Co. 
Fittings, Hydraulic 
* Crane Co. 
* Hydraulic Press Mfg. 


* Reading Steel Casting 7 (Inc. 
“(Reading Valve & Fittings 
vision) 


* Vogt, Henry Machine Co. 


Fittings, Pipe 

* Barco Mfg. Co. 

Central Foundry Co. 

Crane Co. 

Kennedy Valve Mig. Co. 

Lunkenheimer Co. 

Martin-Morse Corp’n 

Reading Stee! Casting Co. (Inc.) 
(Reading Valve & Fittings Di 
— etetter © 

* Vogt, Henry Machine Co. 
Weatherly Foundry & Mfg. Co. 


Fittings, Steel 

* Crane Co. 

* Lunkenheimer Co. 

* Nelson Valve Co. 

* Reading Steel Casting Co. (Inc.) 
(Reading Valve & Fittings Di- 
vision) 

* Vogt, Henry Machine Co 


Flanges 
* American Spiral Pipe Works 
* Crane Co. 
Kennedy Valve Mfg. Co. 
* Lunkenheimer Co. 
* Reading Steel Casting Co. (Inc.) 


(Reading Valve & Fittings Di- 
vision) 
* Vogt, Henry Machine Co. 
Floor Stands 
* Chapman Valve Mfg. Co. 
* Crane Co. 


Jones, W. A. Fdry. & Mach. Co. 

Kennedy Valve Mfg. Co. 

Lunkenheimer Co 

Nelson Valve Co. 

Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 

Schutte & Koerting Co. 

Wood's, T. B. Sons Co. 


Flour Milling Machinery 
* Allis-Chalmers Mfg. Co. 


Fly Wheels 
* Medart Co. 
* Wood's, T. B. Sons Co. 
Forges 
* Best, W. N. Furnace & Burner 
Corp'n 


Forges, Oil 
Rockwell, W. S. Co. 


Forges, Rivet 
Rockwell, W. S. Co. 


For s, Drop 
ye Henry Machine Co. 


Forming Machines, Hydraulic 
* Hydraulic Press Mfg. Co. 


Foundry Equipment 
Northern Engineering Works 
Friction Clutches, Hoists, etc. 
(See Clutches, Hoists, etc., Fric- 
tion) 
Friction Drives 
Rockwood Mfg. Co. 
Frictions, Paper and Iron 
Rockwood Mfg. Co. 


Fuel Economizers 
(See Economizers, Fuel) 
Furnace Construction 
Furnace Engineering Co. 


Furnace Lining 

(See al Furnace) 
Furnaces, Ann and Tempering 

* Best, W. N. Furnace & Burner 
Corp'n 
* General Electric Co. 

Kenworthy, Chas. F. (Inc.) 

Rockwell, W. S. Co. 
Purnaces, Boiler 
American Engineering Co. 
American Spiral Pipe Wks. 
Babcock & Wilcox Co 
Bernitz Furnace Appliance Co. 
Best, Ww. N. Furnace & Burner 

orp'n 
Combustion Engineering Corp’n 
Detroit Stoker Co. 
Green Engineering Co. 
Murphy Iron Works 
Riley, Sanford Stoker Co. 
Furnaces, Case Hardening 

Kenworthy, Chas. F. (Inc.) 


Furnaces, Down Draft 
* O’Brien, John Boiler Works Co. 


efrene 


Catalogue data of firms marked 








Purnaces, Electric 

Kenworthy, Chas. F. (Inc.) 

Rockwell, W 5S. Co. 
Furnaces, Forging 

Kenworthy, Chas. F. (Inc.) 
Furnaces, Gas 

Rockwell, W. S. Co. 


Furnaces, Hardening 

Kenworthy, Chas. F. (Inc.) 
furnaces, Heat Treating 

Best, a N. Furnace & Burner 


Co 
° Gennel E lectric Co 
Kenworthy, Chas. F. (Inc.) 
Rockwell, W. S. Co. 


Furnaces, Melti: 
* Best, Ww. N. Furnace & Burner 


orp’n 
* General Electric Co. 
Rockwell, W. S. Co 
Furnaces, Non-Ferrous 
Rockwell, W. S. Co. 


Furnaces, Non-Oxidizing 
Kenworthy, Chas. F. (Inc.) 
Furnaces, Oil 
* Best, W. N. Furnace & Burner 


Corp’n 
Rockwell, W. S. Co. 

Furnaces, Smokeless 
American Engineering Co. 
Babcock & Wilcox Co. 
Combustion Engineering Corp’n 
Detroit Stoker Co. 
Gibby Engineering Co. 
Green Engineering Co. 
Herbert Boiler Co 
Illinois Stoker Co. 
Murphy Iron Works 
Riley, Sanford Stoker Ce 
Fuses 

* General Electric Co. 

* Johns-Manville (Inc.) 


Gt Boards 
* American Steam Gauge & Valve 
Mfg. Co. 
* Ashton Valve Co. 
* Crosby Steam Gage & Valve Co. 
* Schaeffer & Budenberg Mfg. Co 


Gage Glasses 
* Schaeffer & Budenberg Mfg. Co. 


Gage Testers 
* American Steam Gauge & Valve 
Mfg. Co. 
* Ashton Valve Co. 
* Crosby Steam Gage & Valve Co. 
* Schaeffer & Budenberg Mfg. Co. 
Gages, Altitude 
* American Steam Gauge & Valve 
Mfg. Co. 
* Ashton Valve Co. 
* Crosby Steam Gage & Valve Co 
* Schaeffer & Budenberg Mfg. Co. 
Gages, Ammonia 
* American Steam Gauge & Valve 
Mfg. Co. 
* Ashton Vaive Co. 
* Crosby Steam Gage & Valve Co. 
* Schaeffer & Budenberg Mfg. Co. 
* Vogt, Henry Machine Co. 
as Ball 
S K F Industries (Inc.) 
Gages, Differential Pressure 
Bacharach Industrial Instrument 
Co. 
* Bailey Meter Co. 
* Precision Instrument Co. 
* Schaeffer & Budenberg Mfg. Co. 
* Uehling Instrument Co. 
Gages, Draft 
* American Steam Gauge & Valve 
Mfg. Co. 
ad Po ~ Valve Co 
Bacharach Industria! Instrument 


o. 
® Bailey Meter Co. 
Brinckerhoff, H. Gordon Co. 
* Bristol Co. 
* Precision Instru it Co. 
* Schaeffer & Coen oh Mig. Co. 
Taylor Instrument Cos 
bd Uebling Instrument Co. 
Gages, Hydraulic 
American Steam Gauge & Valve 


Mfg. Co. 
s pe ~~ Valve Co. 
* Crosby Steam Gage & Valve Co. 
* Hydraulic Press Mfg. Co 
* Schaeffer & rar Beers. Mfg. Co. 


Gages, Liquid Level 

* Bristol Co 

* Lunkenheimer Co. 

* Precision Instrument Co. 

* Simplex Valve & Meter Co. 
Gages, Loss of Head 

* Builders Iron Foundry 

* Simplex Valve & Meter Co. 





es, Measuring (Surface, Depth, 
ial, etc.) 

* Norma Co. of America 

* S K F Industries (Inc.) 


Gages, Pressure 
* American Steam Gauge & Valve 
g. Co. 
* Ashton Valve Co. 
Bacharach Industrial Instrument 


Co. 
* Bailey Meter Co. 
* Bristol Co 
* Crosby Steam Gage & Valve Co. 
* Precision Instrument Co. 
* Schaeffer & Budenberg Mfg. Co. 
* Uehling Instrument Co 
Gages, Rate of Flow 
Bacharach Industrial Instrument 
Lo 
* Bailey Meter Co 
* Builders Iron Foundry 
* Precision Instrument Co 
* Simplex Valve & Meter Co 
Gages, Vacuum 
ad Amile co Steam Gauge & Valve 
M 
Ashton Valve Co 
Bacharach Industria! Instrument 
Co. 
Brinckerhoff, H. Gordon Co. 
Bristol Co. 
Crosby Steam Gage & Valve Co. 
Precision Instrument Co 
Schaeffer & Budenberg Mfg. Co. 
Taylor Instrument Cos 
* Uehling Instrument Co 


Gages, Water 
American Steam Gauge & Valve 
Mfg. Co 
achaan Valve Co 
Bristol Co. 
Crane Co 
Jenkins Bros. 
Lunkenheimer Co 
Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
Simplex Valve & Meter Co 
Gages, Water Level 
* Bristol Co 
* Schaeffer & Budenherg Mfg. Co. 
* Simplex Valve & Meter Co 
Gas Analysis Apparatus 
* Precision Instrument Co. 
Gas Burners, Compressors, Engines, 
Exhausters, Producers, etc. 
(See Burners, Compressors, En- 
gines, Exhausters, Producers, 
etc.. Gas) 
Gas Burning Equipment 
Rockwell, W. S. Co. 
Gas Collectors 
* Precision Instrument Ce. 
Gas Plant "4 
* Cole, R. D. Mf § Co 
Rockwell, Ww. Co. 
Gaskets 
* Goetze Gasket & Packing Co. 
* Jenkins Bros 
* Johns-Manville (Inc.) 
* Sarco Co. (Inc.) 
Gasoline 
Texas Co 
* Tide Water Oil Sales Corp'n 
Gates, Blast 
Rockwell, W.S. Co. 
Gates, Sluice 
* Chapman Valve Mfg. Co. 
Gear Cutting Machines 
* Jones, W. A. Fdry. & Mch. Co. 
Gear Hobbing Machines 
Jones, W. A. Fdry. & Mch. Co. 
Gears, Cut 
Brown, A. & F.C 
* De Laval AY “Turbine Co 
* Fawcus Machine Co. 
* Foote Bros. Gear & Machine Co. 
Hindley Gear Co. 
* James, D. O. Mfg. 
Johnson, Carlyle ie Co. 
dry. & Mch. Co. 
Mackintosh- ‘Hemphill Co. 
* Medart Co. 
Northern Engineering Works 
Gears, Fibre 
* General Electric Co. 
* James, D. O. Mfg. Co. 


Gears, Machine mapeases 


Brown, rs ey 
* Jones, W a Rasy. & Mch, Co. 


Gears, Rawhide 
* James, D. O. — Co. 
Gears, Speed Reduction 
* De Laval Steam Turbine Co. 
* Fawcus Machine Co. 
* Foote Bros. Gear & Machine Co. 


* 


* appear in the A. S. M. E. Condensed Catalogues of Mechanical Equipment, 
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* General Electric Co. 
* James, D. O. Mfg. Co. 
Ft W. A. Fdry. & Mch. Co. 
® Kerr Turbine Co. 
* Moore Steam Turbine Corp's 
Gears, Worm 
* Cleveland Worm & Gear Co. 
* Fawcus Machine Co. 
* Foote Bros. Gear & Machine Co. 
* Gifford-Wood Co. 
Hindley Gear Co. 
* James, D. O. Mfg. Co. 
* Jones, W. A. Fdry. & Mach. Co. 
Generating Sets 
* Allis-Chalmers Mfg. Co. 
* American Blower Co. 
Clarage Fan Co. 
* De Laval Steam Turbine Co. 
* Engberg’s Electric & Mech. Wks. 
* General Electric Co. 
* Kerr Turbine Co. 
Midwest Engine Corp’n 
Generators, Electric 
* Allis-Chalmers Mfg. Co. 
* De Laval Steam Turbine Co. 
* Engberg’s Electric & Mech. Wks. 
* General Electric Co. 
* Ridgway Dynamo & Engine Co. 
Governors, Gas 
Equitable Meter Co 
Governors, Pump 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Divisiem) 
Davis, G. M. eater Ce 
* Illinois Engineerin 
* Kieley & Mueller fac) 
Governors, Water Wheel 
* Worthington Pump & Machimery 
Corp's 
Granulators 
* Smidth, F. L. & Co. 


Graphite, Flake (Lubricating) 

* Dixon, Joseph Crucible Co 
Grate Bars - 

* Casey-Hedges Co. 

* Combustion Engineering Corp's 

* Erie City Iron Works 

* McClave Brooks Co. 

* Titusville Iron Works Co. 

* Vogt, Henry Machine Co. 
Grate Bars (for Overfeed and Undee- 

feed Stokers) 
Furnace Engineering Co 

Grates, Dumping 

* Brownell Co. 

* Combustion aagnecting Cerp’s 

* McClave Brooks Co. 

* Titusville Iron Works Ce. 

* Vogt, Henry Machine Ce 
Grates, Kilo 

* McClave Brooks Co. 


Grates, Rocking 
* Brownell Co 


Grates, Shaki 
* Brownell Co. 
Casey-Hedges Co. 
Combustion Engineering Corp's 
Erie City Iron Works 
McClave Brooks Co. 
Springfield Boiler Co. 
itusville Iron Works Co. 
Vogt, Henry Machine Co. 
Grease Cups 
(See Oil and Grease Cupe) 
Grease Extractors 
(See Separators, Oil) 
Greases 
Dixon, Joseph Crucible Co. 
s Royersford Foundry & Machime 


eeneenneae 


Texas Co. 
* Tide Water Oil S 
Vacuum Oil Co. 
Grinding Machinery 
Brown, A. & F. Co 
* Smidth, F. L. & Co. 
Grinding Machines, Chaser 
* Landis Machine Co. (Inc.) 
Grinding Machines, Floor 
* Builders Iron Foundry 
* a . re Foundry & Machise 
o. 
Grinding Machines, Internal 
* Heald Machine Co. 
Grinding Machines, Surface 
* Heald Machine Co. 
Gun Metal Finish 
* American Metal Treatment Ce. 
ammers, Drop 
* Bliss, E. W. Co. 
* Franklin Machine Co. 
Long & Allstatter Co. 
Hammers, Pneumatic 
* Ingersoll-Rand Co. 
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Ease and accuracy of operating Boring Mills is obtained 
by their complete electrical equipment 





Positive Control at a Touch 


Electrical control of this big machine from points with- 
in convenient reach gives the operator full command 
of its operations. Such control is a part of the General 
Electric Company’s complete electrical equipment for 
Boring Mills—which includes main driving and aux- 
iliary direct-current motors, contactor panels for each 
motor, and control stations. 


The electric motor could not have worked its wonders 


without handy provision to start, jog, reverse, regulate G-E Type RC Drrect-Current Motor for 
’ . auxiliary drives has solid top half covers 
speed, brake, and stop at a moment’s notice—all due which protect the motor from 
. . dust and dirt 
to proper control. Even the big machines have thus ih tie meee 
° = us ulto 
been made safe and flexible to operate. for actuating Magnetic 


Controllers 


A feature of this G-E equipment is the Magnetic 
Controller, actuated by Push Button Station, which 
permits a flexibility of operation of Boring Mills which 
cannot be obtained by any other method. 


With Magnetic Control it is only necessary to locate 
the Push Button at some point convenient for the 
operator, thus facilitating operation. The Push Button 
Station may be used as a pendent switch, permitting 
the operator to control his machine even from inside 
the casting on the table. 





G-E Magnetic Controller (small panel for auxiliary drive)—all 
units assembled in sheet metal enclosing case 


General@Electric 
cuits Company Sheu q. 
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af A. Fdry. & Mach. Co. 
s Royersford Foundry & Machine 


s Wood's, T. B. Sons Co. 
Hangers, Shaft (Ball and Roller 
Bearing 
* Jones, W. A. Fdry. & Mach. Co. 
* SK F Industries (Inc.) 
Hardening 
* y mon, Metal } ees Co. 
Rockwell, W. S. C 
Heat Treating 
* American Metal Treatment Co. 
Rockwell, W. S. Co. 
Heaters, ~y Water (Closed) 
* Brownell Co. 
* Erie City Iron Works 
* Schutte & Koerting Co. 
* Walsh & Weidner Boiler Co. 
* Wheeler, C. H. Mfg. Co. 
© Wheeler Gendeaset & Engineer- 
™ ing Co. 
bd Worthington Pump & Machinery 
Corp’n 
~~, Feed Water, Locomotive 


fon oe Pump & Machinery 
Corp’n 
Heaters, Water Supply 


Herbert Boiler Co. 
Heaters, Water Supply (Garbage 
Burner) 


Herbert Boiler Co. 


Heaters & Mixers, Water, Instanta- 
neous 
Manufacturing 
Engrg. Co 
Heaters and Purifiers, Feed Water 
pen) 
Brownell Co. 
Elliott Co. 
on City Iron Works 
H.S.B.W.-Cochrane Corp's 
Springfield Boiler Co. 
Wickes Boiler Co. 
Worthington Pump & Machinery 
Corp’n 
“a and Purifiers, Feed Water 
t 


etering 
* H.S.B.W.-Cochrane Corp’n 
Heating Systems, Vacuum 
* Illinois Engineering Co. 
Heating and Ventila Apparatus 
* American Blower Co. 
* American Radiator Co. 
Clarage Fan Co. 
Hoisting and Conveying Machinery 
* Brown Hoisting Machinery Co. 
Clyde Iron Works Sales Co. 
* Gifford- wy Co. 
* Jones, W. A. Fdry. & Mach. Co. 
Lidgerwood “Mfg. Co. 
Northern Engineering Works 
* Shepard Electric Crane & Hoist 
Co. 


Equipment & 


°6 


eeeee 


Hoists, Air 
* Ingersoll- Rand Co. 
Northern Engineering Works 
* Shepard Electric Crane & Hoist 
Co. 


Hoists, Belt 
Clyde Iron Works Sales Co. 
Lidgerwood Mfg. Co. 

Hoists, Chain 
Northern Engineering Works 
Reading C & Block Corp's 


Hoists, Electric 
* Allis-Chalmers Mfg. Co. 
achinery Co. 
‘0. 


Lidgerwood Mfg. Co. 
Northern En im Works 
Reading Chain & Block Corp’n 
s ape Electric Crane & Hoist 
o. 
Hoists, Friction 
Brown Clutch Co. 
Eastern Machinery Co. 
Hoists, Gas and Gasoline 
Flory, S. Mfg. Co. 
Lidgerwood Mfg. Co. 
Western Machinery Co. 
Hoists, Head Gate 
Smith, S. Morgan Co. 
—— te Mf 
ory, S. i 4 
Lidgerwood Mfg. Co. 
Western Machinery Co. 
Hoists, Skip 
* Beaumont H. Co. 
* Brown Helsting Machinery Co. 


Flory, S. Mfg. Co. 
Lidgerwood Mfg. Co. 
Otis Elevator Co. 
Hoists, Steam 
(See Engines, Hoisting) 
Holders, Nipple 
Curtis & Curtis Co. 
Hose, Metallic 
* Johns-Manville (Inc.) 
Humidifiers 
: * American Blower Co. 
* Carrier Engineering Corp’s 
Humidity Control 
American Blower Co. 
* Carrier Engineering Corp’n 
Hydrants, Fire 
Kennedy Valve Mfg. Co. 
® Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
* Worthington Pump & Machinery 
Corp’n 
Hydraulic Machinery 
* Allis-Chalmers Mfg. Co. 
Hydraulic Press Mfg. Co. 
* Ingersoll-Rand Co. 
Mackintosh-Hemphill Co. 
* Worthington Pump & Machinery 
Corp’n 
Hydraulic Rams, Presses, Turbines, 
etc. 


(See Rams, Presses, Turbines, 
etc., Hydraulic) 
Hydrokineters 
* Schutte & Koerting Co. 
Hydrometers 
Taylor Instrument Cos. 
Hygrometers 


Taylor Instrument Cos. 


I°e Making Machinery 
* De La Vergne Machine Co. 
* Frick Co. (Inc.) 
* Ingersoll-Rand Co. 
* Johns-Manville (Inc.) 
* Vilter Mfg. Co. 
* Vogt, Henry Machine Co. 
Ice Tools 
* Gifford-Wood Co. 
Idlers (Lenix) 
* Smidth, F. L. & Co. 
Indicator Posts 
* Crane Co. 
Kennedy Valve Mfg. Co. 
* Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
Indicators, CO: 
Bacharach Industrial Instrument 


Co. 
Brinckerhoff, H. Gordon Co. 
* Precision Instrument Co. 
* Uehling Instrument Co. 
Indicators, Engine 
* American Steam Gauge & Valve 
Mfg. Co. 
Baghatech Industrial Instrument 


Co. 
ad Crosby Steam Gage & Valve 
Cc 


0. 
* Schaeffer & Budenberg Mfg. Co. 
Indicators, Sight Flow 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
Indicators, Speed 
* Schaeffer & Budenberg Mfg. Co. 
Veeder Mfg. Co. 
Weston Electrica) Instrument Co. 
Injectors 
* Lunkenheimer Co. 
* Schutte & Koerting Co. 


Co. 
* Republic ag Meters Co. 
Taylor Instrument Cos. 
Weston Electrical Instrument Co. 
Instruments, Recor 
* American Steam 


Mfg. Co. 
* aahaes Valve Co 
Bacharach Industrial Instrument 


Co. 
Bailey Meter = 
Brinckerhoff, H 
Bristol Co. 
Builders Iron Foundry 
Crosby Steam Gage & © Valve Co. 
General Electric Co. 
Precision Instrument Co. 
Republic Flow Meters Co. 
Schaeffer & Budenberg Mfg. Co. 
Taylor Instrument Cos. 

* Uehling Instrument Co. 
Instruments, Scientific 

Taylor Instrument Cos. 

Instruments, Surveying 
Dietzgen, Eugene Co. 


auge & Valve 


. Gordon Co. 





Keuffel & Esser Co. 


Catalogue data of firms marked * appear in the A. S. M. E. 


Insulating Materials (Electric) 
* General Electric Co. 
* Johns-Manville (Inc.) 
Insulating Materials( Heat and Cold) 
* Celite Products Co. 
* Johns-Manville (Inc.) 
* King Refractories Co. (Inc.) 
* Quigley Furnace Specialties Co. 
Irrigation Systems 
* Spray Engineering Co. 


rR Expansion 
* Badger, E. B. & Sons Co. 
* Crane Co. 
* Illinois Engineering Co. 
* Lunkenheimer Co. 
* Wheeler, C. H Mfg. Co. 
Joints, ed Pipe 
* Crane Co. 
Joints, Flexible 
* Barco Mfg. Co. 
Joints, yy ont epee 
* Barco Mfg. C 


K tttles, Soda 
Manufacturing Equipment & 
Engrg. Co. 
Kettles, Steam Jacketed 
Cole, R. D. Mfg. Co. 
* Titusville Iron Works Co. 
Kerosene 
* Tide Water Oil Sales Corp’n 
Keys, Machine 
* Whitney Mfg. Co. 
Keyseating Machines 
* Whitney Mfg. Co. 
a Dry (Brick, Lumber, Stone, 
etc. 
* American Blower Co. 


adles 
Northern Engineering Works 
Lamps, Incandescent 
* General Electric Co, 
* Johns-Manville (Inc.) 
Land-Clearing Machinery 
Clyde Iron Works Sales Co, 
Lathe Attachments, Pipe-Threading 
Curtis & Curtis Co. 
Lathes, Automatic 
* Jones & Lamson Machine Co. 
Lathes, Brass 
* Warner & Swasey Co. 
Lathes, Chucking 
* Jones & Lamson Machine Co. 
Lathes, Engine 
* Builders Iron Foundry 
Lathes, Metal-Spinning 
Pryibil, P. Machine Co. 
Lathes, Turret 
* Jones & Lamson Machine Ca. 
*® Warner & Swasey Co. 
Leather Belting, Packing, etc. 
(See Belting, Packing, etc., 
Leather) 
Levers, Flexible (Wire) 
* Gwilliam Co. 
Lightning Arresters 
General Electric Co. 
Linings, Brake 
* Johns-Manville (Inc.) 
Linings, Furnace 
* Best, W. N. Furnace & Burner 


Corp’n 
Brinckerhoff, H. Gordon Co. 
* Celite Products Co. 
* Johns-Manville (Inc.) 
* King Refractories Co. (Inc.) 
* Quigley Furnace Specialties Co. 
Linings, Stack 
* Johns-Manville (Inc.) 
“E> _ * mystement 
Ww . Furnace & Burner 
Loaders, W. 
* Gifford- Wood Co, 
Lockers, Metal 
Manufacturing Equipment & 
Engrg. Co. 
Lockers, Steel or Wood 
Wilson, J. G. Corp’n 
Locomotives, Electric 
* General Electric Co. 
Locomotives, Storage Battery 
* General Electric Co. 
Logging Machinery 
Clyde Iron Works Sales Co. 
Lidgerwood Mfg. Co. 
Lubricants 
s gevenmes Fdry. & Mach. Co, 





‘exas ‘ 
* Tide Water Oil Sales Corp’n 
Vacuum Oil Co, 


Condensed Catalogues of Mechanical Equipment, 





Lubricating Systems 
® Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
Lubricators, Cylinder 
* Bowser, S. F. & Co. (Inc.) 
(Richardson- Phenix Division) 
® Lunkenheimer Co. 
Lubricators, Force-Feed 
* Bowser S F. & Co (Inc.) 
(Richardson-Phenix Division) 
® Lunxenheimer Co. 
Lubricators, Hydrostatic 
* Crosby Steam Gage & Valve Co. 
® Lunkenheimer Co, 
Lubricators (Sight Feed) 
* Crosby Steam Gage & Valve Co. 


achine Work 
Brown, A. & F. Co. 
* Builders Iron Foundry 
® Franklin Machine Co. 
Johnson, yy Machine Co. 


* Jones, W. A. Fdry. & Mch. Co. 
Lammert & Mann Co. 
Machin 


(Is classified under the a. 
descriptive of character there 
Manometers 

Bacharach Industrial Instrument 


o. 
* Republic Flow Meters Co 
* Simplex Valve & Meter Co 
Mechanical Draft Apparatus 
* American Blower Co 
Clarage Fan Co 
® Green Fue! Economizer Co 
Mechanical Stokers 
(See Stokers) 
Meta! Cutting Machines 
(See 


Cutting - off Machines 
Metal) 
Metal Equipment 
Manufacturing Equipment & 
Engrg. Co. 


Metal Reclaiming Mills 
(See Mills, Metal 
Metal Treating 
* American Metal Seeatenent Co 
Rockwell, W. S. Co 
Metals, Bearing 
American Crucible Products Co 
* General Electric Co 
Phosphor Bronze Smelting Co 
Metals, Perforated 
* Hendrick Mfg. Co. 
Metals, Thermostatic 
Wilson, H. A. Co 
Meter Provers 
Equitable Meter Co 
Meters, Air and Gas 
— Industrial Instrument 


Reclaiming) 


ad Bailey Meter Co 

* Builders Iron Foundry 

* General Electric Co 

* Republic Flow Meters Co 
Meters, Boiler Performance 

* Bailev Meter Co 
Meters, Condensation 

* Simplex Valve & Meter Co 
Meters, Electric 

* General Electric Co 

Weston Electrical Instrument Co. 

Meters, Feed Water 
Bailey Meter Co. 
Builders Iron Foundry 
General Electric Co 
H.S.B.W.-Cochrane Corp’n 
Precision Instrument Co. 
Republic Flow Meters Co. 
Simplex Valve & Meter Co. 
Worthington Pump & Machinery 

Corp'n 
Meters, Flow 

Bacharach Industrial Instrument 


ese eeaeune 


°o. 
* Bailey Meter Co. 
* General Electric Co. 
* Republic Flow Meters Co 
* Simplex Valve & Meter Co. 
* Spray Engineering Co. 
Meters, Gas 
Equitable Meter Co. 
Meters, Oil 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
* General Electric Co. 
* H.S.B.W.-Cochrane Corp’n 
* Simplex Valve & Meter Co. 
* Worthington Pump & Machinery 
Corp’n 
Meters, Pitot Tube 
* American Blower Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co 
Meters, Steam 
* Bailey Meter Co. 
* Builders Iron Foundry 
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This 
Page 


is reprinted from ‘“‘Lubrication.”’ 
It accompanies an_ excellent 
article on Lubrication of Eleva- 
tors, which will interest all en 
gineers who are in charge of 
eauipment of this type 





Lubrication 








Every month our Magazine 
“Lubrication” publishes an arti- 
cle of interest to engineers, 
power plant executives, factory 
manufacturers, purchasing 
agents and all others whose 
professional activities require 
an understanding of the eco- 
nomical selection and use of 
lubricants. 


Sent free if you 
use the Coupon. 
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TEXACO LUBRICANTS 
FOR ELEVATORS 


A SUGGESTIVE LIST 


giving recommendations various parts of most 


mmonly used types of elevators 
HYDRAULIC ELEVATORS 

Plunger or Piston Rods 

Pumping Systems: 


Steam Cylinders: Texaco Draco Cylinder Oil or Texaco Pinnacle Cylinder Oil 
External Lubrication: Texaco Aleph Oil or Texaco Altair Oil 


Texaco Crater Compound No. 1 


Emulsifying Compound for water in the System: Texaco Soluble Oil 

Sheave Bearings: Texaco Aleph Oil or Texaco Altair Oil 
Control Operating Mechanism: 

Gear Teeth, etc.: lexaco Thuban Compound 

Other Operating Part lexaco Aleph Oil or Texaco Altair Oil 
Guides: 

For Grease Cup Seri lexaco No. 1 Cup Grease 


For Hand A pplication 


ico Thuban Compound 


ELECTRIC ELEVATORS 
Gearless Traction Machines: 
Motor and Sheave Bearings: 
For Chain Oiling System rexaco Aleph Oil 


For Roller Bearings: lexaco Petrolatum 


Geared Traction Machines: 
Motor and Sheave Bearir 
Worm Gears: 
For Grease Cup Sea 
Lubrication of Worm 
Driving Sheave: 


Same as above 
Texaco Thuban Compound—Compound B 


Texaco No. 2 ¢ up Grease 
Rearing lubrication in special cases, if ordinary 
gear lubricant is unsuitable, use Texaco Altair 
Oil or Texaco Ursa Oil. 
‘ | s« 
Guides: 
For Cup Grease Service: 


For Hand A pplication: 
Safety Devices: 
WIRE ROPE LUBRICATION 


Texaco Crater Compound No. 2 for ordinary conditions 
Texaco Crater Compound No. 5 where a very heavy lubricant is recommended. 


Texaco Cup Grease No. 1 
Texaco Thuban Compound 


Texaco Aleph Oil 


NOTE: If the grade of oil to use for any specific part or machine is not 
covered in the above list, kindly call on us and we shall be glad to tell you the 
right oil to use. 

If your elevator is operating under unusual conditions which require in- 
dividual treatment, let us know the name of the manufacturer, the type of 
machine, the general operating conditions, and we shall be glad to advise you 
as to the right Texaco Lubricant which will give you the best possible service. 














nib Sogn eneindlinadistidhinindignadenanentaninntnnnti ATT Sans an witahienan ah neabinn meranen wu nadienmentizenn 


Become a free subscriber to our magazine, ‘“Lubrication,’’ published monthly by 
devoted exclusively to the scientific selection and use of lubricants Fill out the 
below and mail to: 


s cdssmuiend ide sedis aa ane ee Street ... 


006060 9'0sebedws ss eeu wa ee 


us and 
coupon 


THE TEXAS COMPANY, U.S.A. TE WACO 


Texaco Petroleum Products 


Dept. ME, 17 Battery Place, New York City 


Sold the world over. 
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* General Electric Co. 
* Republic Flow Meters Co. 
Meters, V-Notch 
* Bailey Meter Co. 
* General Electric Co. 
* H.S.B.W.-Cochrane Corp's 
Meters, Venturi 
* Builders Iron Foundry 
* National Meter Co. 
* Republic Flow Meters Co 
* Simplex Valve & Meter Co 
Meters, Water 
General Electric Co 
S BW. Cochrane Corp’n 
Nationa! M ster Co 
Simplex Valve & Meter Co 
Wort.:;ngton Pump & Machinery 
Corp's 
Milling Machines, Hand 
* Whitney Mfg. Co. 
illing Machines, Keyseat 
* Whitney Mfg. Co. 
Milling Machines, Plain 
* Warner & Swasey Co. 
Mills, Ball 
* Allis-Chalmers ro Co. 
* Smidtn, F. L. & C 
* Worthington Pun & Machinery 
Corp'n 
Mills, Blooming and Slabbing 
Mackintosh- Hemphill Co. 
Mills, Grinding 
* Smidth, F. L. & Co. 
Mills, Sheet and Plate 
Mackintosh-Hemphill Co 
Mills, Structural, Rail and Bar 
— ‘Hemphill Co. 
Mills, Tub 
® Allis- Ceatene Mfg. Co. 
* Smidth, F. L. & Co. : 
* Worthington Pump & Machinery 
Corp'n 
Mining Machinery 
* Allis-Chalmers Mfg. Co. 
* General Electric Co. 
* Ingersoll-Rand Co. 
*® Worthington Pump & Machinery 
Corp’n 
Monel Meta! 
Driver-Harris Co. 
Monorail Systems 
(See Tramrail Systems, 
head) 
Motor-Generators 
* Allis-Chalmers Mfg. Co. 
* General Electric Co. 
* Ridgway Dynamo & Engine Co 
Motors, Electric 
* Engberg’s Electric & Mech. Wks. 
* General Electric Co. 
* Shepard Electric Crane & Hoist 
Co. 
Motors, Synchronous 
* Ridgway Dynamo & Engine Co. 


ickel, Sheet 
Driver-Harris Co. 
Nipple Threading Machines 
Landis Machine Co. (Inc.) 
Ritrogen Gas 
Linde Air Products Co. 
Non-Return Valves 
(See Valves, Non-Return) 
Nozzles, Aerating 
* Spray Engineering Co. 
Nozzles, Biast 
* Schutte & Koerting Co. 
Rozzies, Sand and Air 
* Lunkenheimer Co. 
Nozzles, Spray 
* Badger, KE. B. & Sons Co. 
* Cooling Tower Co. (Inc.) 
* Schutte & Koerting Co. 
* Spray Engineering Co. 
Ruts, Machine Screw (Steel & Brass) 
Reed & Prince Mfg. Co. 


enseee 


Over- 


dometers 
Veeder Mfg. Co. 
Ohmeters 
* General Electric Co. 
Weston Electrical Instrument Co. 
Oil and Grease Cups 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
* Crane Co. 
* Lunkenheimer Co. 
oil and Grease Guns 
* Ro ~'o Foundry & Machine 


Oil Sunes, Engines, Filters, Pumps, 
Separators, etc. 

See Burners, Engines, Filters, 

Pumps, Separators, etc., Oil) 


Oil —— Equipment 
* Best, N. Furnace & Burner 
Corp’ n 





Rockwell, W. S. Co. 
* Schutte & Koerting Co. 
Oil Filtering and Circulating Systems 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
Oil Mill Machinery 
* Worthington Pump & Machinery 
Corp's 
oil Refinery Equipment 
* Vegt, Henry Machine Co. 
Oil Storage and Distributing Systems 
* Bowser, S. F. & Co. (Inc.) 
(Richatdson-Phenix Division) 
Oil Tanks 
* Scaife, Wm. B. & Sons Co. 
Oil Well Machinery 
* Brownell Co. 
* Ingersoll-Rand Co. 
* Titusville Iron Works Co. 
* Worthington Pump & Machinery 
Corp'n 
Oilers, Sight Feed 
* Lunkenheimer Co. 
Oiling Devices 
* Bowser, S F. & Co. (Inc.) 
(Richardson-Phenix Division) 
* Lunkenheimer Co. 
Oiling Systems 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
* Lunkenheimer Co. 
Oils, Fuel 
‘ Texas Co 
* Tide Water Oil Sales Corp’n 
Oils, Lubricating 
Texas Co. 
* Tide Water Oil Sales Corp’n 
Vacuum Oil Co 
Ore Handling Machinery 
* Brown Hoisting Machinery Co. 
Overhead Track System 
(See Tramrail Systems, Over- 
head) 
Oxy-Acetylene Supplies 
Linde Air Products Co. 


Pile Drivers: a 
Clyde Iron Works Sales Co. 
Lidgerwood Mfg. Co 
Pinions, Rolling Mill 
Mackintosh-Hemphill Co. 
Pinions, Steel 
* General Electric Co. 
Pipe, Cast Iron 
* Builders Iron Foundry 
* Central Foundry Co. 
* United States Cast Iron Pipe & 
Fdry. Co 
Weatherly Foundry & Mfg. “Co. 
Pipe, Riveted 
* American Spiral Pipe Wks. 
* Titusville Iron Works Co. 
* Walsh & Weidner Boiler Co. 
Pipe, Riveted Steel 
* Springfield Boiler Co. 
Pipe, Soil 
* Central Foundry Co. 
Pipe, Steel 
Crane Co. 
Tigo Weltes 
merican Spiral Pi Wk 
* Crane Co. . - ” 
Pipe, Wrought Iron 
* Crane Co 
Pipe Bending Machines 
* Hydraulic Press Mfg. Co. 
Pipe Coils, Covering, Fittings, etc. 
(See Coils, Covering, Fittings, 
etc., Pipe) 
Pipe Cutting-off Machines 
Curtis & Curtis Co. 
Pipe Cutting and Threading Machines 
Crane Co. 
Curtis & Curtis Co. 
* Landis Machine Co. (Inc.) 
Pipe Joint Clamps 
(See Clamps, "hee Joint) 
Piping, Ammonia 
Frick Co. (Inc.) 
Piping, Power 
* Crane Co, 
* Vogt, Henry Machine Co 





Oxygen Gas Pitot Tubes 
Linde air Products Co. (See Tubes, Pitot) 
Peckin Ammonia gutnctere 
’ Am Ss : , 
eer Packing Co. Mieco. team Gauge & Valve 
Packing, Asbestos * Bristol Co 


* Johns-Manville (Inc.) 
Packing, Hydraulic 
rance Packing Co. 
* Johns-Manville (Inc.) 
Packing, Metallic 
France Packing Co. 
* Goetze Gasket & Packing Co. 
* Johns-Manville (Inc.) 
Packing, Rod (Piston and Valve) 
France Packing 
* Jenkins Bros 
* Johns-Manville (Inc.) 
Packing, Rubber 
* Jenkins Bros. 
* Johns-Manville (Inc.) 
Packing, Sheet 
* Goetze Gasket & Packing Co. 
* Jenkins Bros. 
* Johns-Manville (Inc.) 


Paint “Diffuselite,” Light Reflecting 


Wilson, J. 
Paint, Metal 
* General Electric Co. 
* Johns-Manville (Inc.) 
Paper, Drawing 
Dietzgen, Eugene Co. 
Keuffel & Esser Co. 
Paper Sensitized 
Dietzgen. Eugene Co. 
Keuffel & Esser Co. 
Paraffine Wax Plant Equipment 
* Vogt, Henry Machine Co. 
Partitions, Metal 
Wilson, J. G. Corp’n 


G. Corp's 


* Crosby Steam Gage & Valve Co. 
Dietzgen, Eugene Co. 
Plate Metal Work 
(See Steel Plate Construction) 
Platinum 


Wilson, H. A. Co 
Pneumatic Tools, Tubes, etc. 
(See Tools, Tubes, etc., Pneu- 
matic) 


Pointers, Bolt 
Landis Machine Co. (Inc.) 
Polishing Machinery 
* Builders Iron Foundry 
ad os .~aae Foundry & Machine 


ee Valve Engines 
e ngines, St P t 
A. eam, oppe 
Powdered Fuel Equipment (for Boiler 

and Metallurgical Furnaces) 

* Allis-Chalmers Mfg. Co. 

* Combustion Engineering C 

* Quigley Furnace Specialties 

* Smidth, F. L. & Co. 

s Worthington Pump & Machinery 


orp'n 
Power Transmission Machinery 
Allis-Chalmers Mfg. Co. 
Brown, A. & F. Co. 
Eastern Machinery Co. 
Falls Clutch & Machinery Co. 
Franklin Machine Co. 
General —— Co. 
ones, W. A. Fdry. &. Mch. Co. 


Morse Chain Co. 
Pryibil, P Machine Co. 


Partitions, Steel or Wood, R or *R sf 
rie olling aqers ord Foundry & Machine 


‘0 °. 
Wilson, J. G. Corp’ * Smidth, FP. L. & Co. 
Pasteurizers Smith, S. Morgan Co. 
* Vilter Mfg. Co. a a T B. Sons Co. 
Pencils, Drawing esses, Ba! 
American Lead Pencil Co. * Franklin Machine Co. 


Dietzgen, Eugene Co. 
Dixon, Joseph Crucible Co. 
euffel & Esser Co. 


* Hydraulic Press Mfg. Co. 
—- Drying Machinery 


— ith, S. M Cc : Bliss -" Co, 

mith, S. Morgan Co. © Hpdieriic Pras Mi Co. 

Perforated Metals ss Draw - 
(See Metais, Perforated) * Bliss, E. 


Petroleum Products 
Texas Co 
* Tide Water Oil Sales Corp’n 


Co. 
ad Hpdvestic ? Press “Mfg. Ce 





esses, Embossing 
* Hvdraulic Press Mig. Co. 








Presses, ean 
* Bliss, E. W 
. Hydraulic a, “Mfg. Co. 
Presses, Foot 
* Bliss, E. W. Co 
® ee Foundry & Machine 


Presses, Forging 
* Bliss W. Co 
ad Hydraulic Press ‘Mig. Co 
Presses, Forming 
* Hydraulic Press Mfg. Co 
Presses, Hydraulic 

* Falls Clutch & Machinery Ce. 

* Hydraulic Press Mfg. Co. 
Mackintosh-Hemphill Co. 
Philadelphia Drying Machinery 

Co. 
Presses, Punching and Trimming 

* Bliss, E. W. Co 
Long & Allstatter Co 

* Royersford Foundry & Machine 

Co. 
Presses, Sheet Metal Working 

* Bliss, E. W. Co. 

Presses, Wax 
* Vogt, Henry Machine Co 


Pressure Gages, Regulators, etc. 
(See Gages, Regulators, etc., 
Pressure) 
Producers, Gas 
* De La Vergne Machine Co 
Otto Engine Works 
* Worthington Pump & Machy 
Corp'n 
Propellers 
* Morris Machine Works 
Pulleys, Friction Clutch 
* Allis-Chalmers Mfg. Co. 
Brown, A. & F. Co 
Eastern Machinery Co 
* Falls Clutch & Machinery Co 
Johnson, Carlyle Machine Co 
* Jones,W. A. Fdry. & Machine C o 
* Medart Co 
Wood's, T. B. & Sons Co 
Pulleys, Iron 
Brown, A. & F. Co. 
Falls Clutch & Machinery Co 
Gifford-Wood Co. 
Jones, W. A. Fdry. & Mch. Ce 
Medart Co 
Wood's, T. B. Sons Co 
Pulleys, Paper 
Rockwood Mfg. Co 
Pulleys, Steel 
* Medart Co 
Pulleys, Wood 
* Medart Co 
Pulling Tables (For Annealing Fur- 
naces) 
Kenworthy, Chas. F 
Pulverized Fuel Feeders 
(See Feeders, Pulverized Fuel) 
Pulverizers 
Brown, A. &. F, Co. 
* Smidth, F. L. & Co 
Pump Governors, Valves, etc. 
(See Governors, Valves, 
Pump) 
Pumping Engines 
(See Engines, Pumping) 
Pumping Systems, Air Lift 
* Ingersoll-Rand Co. 
Pumps, Acid 
Buffalo Steam rune Co. 
* Davidson, M. T. C 
* Ingersoll-Rand co” 
* Titusville Iron Works Co. 


(Inc.) 


etc., 


Pumps, Air 

* Goulds Mfg. Co. 

* Ingersoll-Rand Co. 

* Wheeler, C. H. Mfg. Co. 
Pumps, Ammonia 

Buffalo Steam pune Co. 

* Davidson, M. T. 

* Ingersoll- Rand - 

* Vogt. Henry Machine Co. 

*® Worthington Pump & Machinery 

Corp's 

Pumps, Boiler Feed 
* Allis-Chalmers Mfg. Co. 
Buffalo Steam ‘+~ Co. 
Davidson, M. T. 
De Laval Steam ‘Turbine Ce. 
Goulds Mfg. Co. 
Ingersoll Rand Co. 
Kerr Turbine Co. 
Midwest Engine Corp’n 
Wheeler. C. H. Mfg. Co. 
Worthington Pump & Machinery 

Corp’n 
Pamps, Centrifugal 

® Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 
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will resist 
corrosion [F— 
you specify 

Brass and Bronze 


ADVERTISING SECTION 


Today, right in your own plant, 
there are no doubt pieces of appa- 
ratus—old veterans—that are Brass 
or Bronze fitted, because, when 
you bought them, you demanded 
them that way. 


During the war, unfortunately, 
you had to take what you could get. 


But now you can have all the 
Brass or Bronze you want. So why 
not insist on your former practice? 
Why not save money again by 







spending a little more in the first 
place and have machinery that 
works better, lasts longer and costs 
less for repairsP The money you 
will save on repair bills alone will 
go a long way toward buying your 
next new machine. 


From boiler feeder to condenser, 
there is not a piece of apparatus 
that does not need protection from 
corrosion. Brass and Bronze will 
give it, and add years of efficiency. 


COPPER t& BRASS 


RESEARCH ASSOCIATION 


25 Broadway - New York 
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* Cramp, Wm. & Sons Ship & En 
gine Bldg. Co. 

De Laval Steam Turbine Co. 

Goulds Mfg. Co. 

Ingersoil-Rand Co. 

Kerr Turbine Co. 

Lammert & Mann Co. 

Midwest Engine Corp’n. 

Morris Machine Works. 

Taber Pump Co. . 

Wheeler, C. H. Mfg. Co. 

Wheeler Condenser & Engineer- 
ing Co. 

Worthington Pump & Machinery 
Corp’n 


Pumps, Condensation 
Buffalo Steam Pump Co 
* Davidson, M. T. Co. 
* Wheeler, C. H. Mig. Co 


Pumps, Deep Well 
* Aliis-Chalmers Mfg. Co 
* Davidson, M. T. Co. 
* Goulds Mfg. Co 
* Ingersoll-Rand Co 
Midwest Engine Corp’n 
Morris Machine Works . 
Worthington Pump & Machinery 
Corp’n 


Pumps, Deep Well, Axial 
Midwest Engine Corp'n. 


Pumps, Dredging 
* Ingersoll-Rand Co. 
* Morris Machine Works. ; 
* Worthington Pump & Machinery 
Corp’n 


Pumps, Dry Vacuum 
(See Pumps, Vacuum) 


Pumps, Electric 
Allis-Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Morris Machine Works : 
Worthington Pump & Machinery 
Corp’n 
Pumps, Elevator 
Buffalo Steam Pump Co. 
* Davidson, M. T. Co. 
* Worthington Pump & Machinery 
Corp’n 


Pumps, Filter Press 
Buffalo Steam Pump Co. 
* Davidson, M. T. Co 
* Hydraulic Press Mfg. Co. 


Pumps, Hand 
* Goulds Mfg. Co. 


Pumps, Hydraulic Pressure 

Buffalo Steam 7 Co. 

Davidson, M. T. 

Goulds Mfg. Co 

Hydraulic Press Mfg. Co 

Ingersoll-Rand Co. 

Morris Machine Works , 

Worthington Pump & Machinery 
Corp’n 


Pumps, Measuring (Gasoline or Oil) 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 


Pumps, Oil 
* Bowser, S. F. & Co. (Inc.) 
(Richardson- Phenix Division) 
Buffalo Steam Pump Co. 
Davidson, M. T. Co. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Lunkenheimer Co. ; 
Worthington Pump & Machinery 
Corp’n 
Pumps, Oil, Force-Feed 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
* Lunkenheimer Co. 


Pumps, Oil (Hand) 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 


Pumps, Power 

* Allis-Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 
Davidson, M. T. Co. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Midwest Engine Corp’n 
Wheeler Condenser & 


* 


eeneeet eeeeaene*e 


& Engineer- 


ing Co. 
Worthington Pump & Machinery 
Corp’n 


. Rotary 
s Goulds Mfg. Co. 
Lammert & Mann Co. 
ong — Co. 


vope, © 
Allis- Chalmers Mfg. Co. 





Buffalo Steam — Co. 
Davidson, M. T. 
Ingersoll-Rand co 
Wheeler, C. H. Mfg. Co. 
Wheeler Condenser & Engineer- 
ing Co 
* Worthington Pump & Machinery 
Corp'n 
Pumps, Sugar House 
* Ailis-Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 
Davidson, M. T. Co. 
Ingersoli-Rand Co 
* Worthington Pump & Machinery 
Corp'n 
Pumps, Sump 
Buffalo Steam Pump Co. 
* Davidson, M. T. Co. 
* Goulds Mfg. Co 
* Morris Machine Works 
* Smidth, F. L. & Co 
Pumps, Tank 
Buffalo Steam Pump Co. 
Davidson, M. T. Co 
Goulds Mfg. Co 
Ingersoll-Rand Co 
Wheeler, C. H. Mfg. Co. 
Wheeler Condenser & Engineer- 
ing Co. t 
* Worthington Pump & Machinery 
Corp’n 
Pumps, Turbine 
* Allis-Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 
De Laval Steam Turbine Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Kerr Turbine Co. 
Morris Machine Works. 
Worthington Pump & Machinery 
Corp’n 
Pumps, Vacuum 
Buffalo Steam Pump Co. 
Davdison, M. T. Co 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Lammert & Mann Co. 
Wheeler, C. H. Mfg. Co. 
Wheeler Condenser & Engineer- 
ing Co. 
Worthington Pump & Machinery 
Corp’n 
Punches, Metal (Hand Power) 
* Parker Supply Co. 
Punches, —_ 
* Bliss, EF. W. Co. 
Long Py Allstatter Co. 
Mackintosh-Hemphill Co. 
Punches, Power 
* Bliss, E. W. 
* Royersford Facy. & Mch. Co. 
Punches and Dies 
* Bliss, E. W. Co. 
* Royersford Fdry. & Mch. Co. 
Punching and Coping Machines 
Long & Allstatter Co. 
Punching _* + Machines 
* Bliss, E. 
Long & ‘Alishetber Co. 
* Royersford Fdry. & Mch. Co. 
Purifiers, Ammonia 
* Frick Co. (Inc.) 
Purifiers, Oil 
* Bowser, S. F. & Cc. (Inc.) 
(Richardson-Phenix Division) 


eee 


* 


eee ne 


eeeneenee 


** “ee 


Elliott Co 
Purifying and Softening Systems, 
Water 


International Filter Co. 
* Scaife, Wm. B. & Sons Co. 
Pyrometers, Electric 
* Bristol Co 
* Crosby Steam Gage & Valve Co. 
* Schaeffer & Budenberg Mfg. Co. 
* Superheater Co 
Taylor Instrument Cos. 
Pyrometers, Optical 
Taylor Instrument Cos. 
Pyrometers, Pneumatic 
* Uehling Instrument Co 
Pyrometers, Radiation 
Taylor Instrument Cos. 


Racks, Machine, Cut 
* Brownell Co. 


* James, D. O. Mfg. Co. 
* Jones, W. A. Fdy. & Mch. Co. 
Racks, Storage, Metal 
Manufacturing Equipment & 
Engrg. Co 


Radiators, Steam and Water 
American Radiator Co. 
* Smith, H. >. Co 


= Goulds Mfg. Co. 
Worthington Pump & Machinery 
Corp’n 














Receivers, Air 
Brownell Co 


* Ingersoll-Rand Co. 

* Scaife, Wm. B. & Sons Co. 

* Walsh & Weidner Boiler Co. 

* Wheeler Condenser & Engineer- 
ing Co. 

* Worthington Pump & Machinery 
Corp'n 

Receivers, Ammonia 
* Frick Co. (Inc.) 


Recording Instruments 
(See Instruments, 
Reducing Motions 
* Crosby Steam Gage & Valve Co. 
Refractories 
* King Refractories Co. (Inc.) 
Refrigerating Machinery 
De La Vergne Machine Co. 
* Frick Co. (Inc.) 
* Ingersoll-Rand Co 
* Johns-Manville (Inc.) 
Norwalk Iron Works Co. 
* Vilter Mfg. Co 
* Vogt, Henry Machine Co 
Refuse Destructors 
(See Destructors, Refuse) 
Regulators, Blower 
* Davis, G. M. Regulator Co. 
Regulators, Damper 
* Davis, G. M. Regulator Co. 
* Kieley & Mueller (Inc.) 
* Parker Supply Co. 
Regulators, Electric 
* General Electric Co 
Regulators, Feed Water 
Elliott Co. 
* Kieley & Mueller (Inc.) 
Regulators, Flow (Steam) 
* Davis, G. M. Regulator Co 
* Schutte & Koerting Co. 
Regulators, Pressure 
* Davis. G. M. Reguiator Co 
Equitable Meter Co 
General Electric Co 
* Illinois Engineering Co. 
* Kieley & Mueller (Inc.) 
Taylor Instrument Cos. 
Regulators, Pump 
(See Governors, Pump) 
Regulators, Temperature 
* Bristol Co. 
* Kieley & Mueller (Inc.) 
* Powers Regulator Co. 
* Sarco Co. (Inc.) 
Tavior Instrument Cos. 
Wilson, H. A. Co. 
Reservoirs, Aerating 
* Spray Engineering Co 
Resistance Material (Electrical) 
Driver-Harris Co 
Revolution Counters 
(See Counters, Revolution) 
Rivet Heaters, Electric 
* General Electric Co 
Riveters, Hydraulic 
Mackintosh-Hemphill Co 
Riveters, Pneumatic 
* Ingersoll-Rand Co. 
Riveting Machines 
Long & Allstatter Co 
Rivets (Steel, Brass & Copper) 
* Reed & Prince Mfg. Co 
Rods, Bronze 
Phosphor Bronze Smelting Co. 
Roller Bearings 
(See Bearings, Roller) 
se Doors and Shutters 
(See Doors and Shutters, Steel or 
Wood, Rolling) 
Rolling Mill Machinery 
Mackintosh-Hemphill Co. 
Rolls, Crushing 
* Worthington Pump & Machinery 
Corp’n 
Rolls, Steel 
Mackintosh-Hemphill Co. 
Roofing 
* Johns-Manville (Inc.) 
exas Co. 
Roofing, Asbestos 
* Johns-Manville (Inc.) 
Rope, Bronze 
Phosphor Bronze Smelting Co. 
Rope, Hoisting 
Clyde Iron Works Sales Co. 
Phosphor Bronze Smelting Co. 
* Roebling’s, John A. Sons Co. 
Rope, Transmission 
Phosphor Bronze Smelting Co. 
* Roebling’s, John A. Sons Co. 


Recording) 





Rope, Wire 
Clyde Iron Works Sales Co. 
* Roebling’s, John A. Sons Co. 
Rope Drives 
* Allis-Chalmers = Co. 
Brown, A. & F. 
* Falls Clutch & a Co. 
* Medart Co. 
* Wood's, T. B. Sons Co. 


Rubber Goods, Mechanica! 
* Jenkins Bros. 


and Blast Apparatus 
* De La Vergne Machine Co. 


Saw Mill Machinery 
* Allis-Chalmers Mfg. Co. 


Saw Mills, Portable 
* Frick Co. (Inc.) 


Scales, Fluid Pressure 

* Crosby Steam Gage & Valve Co. 
Screens, Perforated Metal 

* Hendrick Mfg. Co. 


Screens, Revolving 
* Allis-Chalmers Mfg 
* Gifford-Wood Co 
* Hendrick Mfg. Co 
* Smidth, F. L. & Co 


Screens, Shaking 

* Allis-Chalmers Mfg. 

* Gifford-Wood Co. 

* Hendrick Mfg. Co 
Screw Cutting Dies 

(See Dies, Thread Cutting) 

Screws, Drive (Hardened) 

* Parker Supply Co 
Screw Machines, Hand 

* Jones & Lamson Mch. Co. 

* Warner & Swasey Co 


Screws, Cap 
* Scovill Mfg. Co 


Screws, Cap & Set 
Allen Mfg. Co. 
* Reed & Prince Mfg. Co. 


Screws, Cap & Set (Steel) 
* Reed & Prince Mfg. Co 


Screws, Machine (Steel and Brass) 
* Reed & Prince Mfg. Co 


Screws, Safety Set 
Allen Mfg. Co. 
* Bristol Co. 


Screws, Self-Tapping (Hardened) 
* Parker Supply Co. 
Screws, Wood (Steel, 
Bronze) 
* Reed & Prince Mfg. Co. 


Separators, Ammonia 
* De La Vergne Machine Co. 
Elliott Co. 
* Frick Co. (Inc.) 
Milwaukee Steam Appliance Co 
* Vogt, Henry Machine Ca 


Separators, Oil 
Crane Co. 

* De La Vergne Machine Co 
Elliott Co. 
H.S.B.W.-Cochrane Corp's 
Illinois Engineering Co. 
Kieley & Mueller (Inc.) 
Milwaukee Steam Appliance Co 

* Vogt, Henry Macaine Co 
Separators, Steam 

¥ ta Co. 

Elliott Co. 

* H.S.B.W.-Cochrane Corp'n 

* Illinois Engineeriag Co 

* Kieley & Mueller (Inc.) 

Milwaukee Steam Appliance Co 

* Vogt, Henry Machine Co 
Shafting 
* Allis-Chalmers ne. Co 

Brown, A. &. F.C 

Cumberland Steci “Co. 

* Falls Clutch & Mchy. Co 
* Medart Co. 

* Union Drawn Steel Co. 

* Wood's, T. B. Sons Co. 


Shafting, Bronze 
Phosphor Bronze Smelting Co 


Shafting, Cold Drawn 
* Medart Co. 


Co 


Co 


Brass and 


**#e 


Shafting, Flexible 
* Gwilliam Co. 


Shapes, Cold Drawn Steel 
* Union Drawn Steel Co. 


Shar Devices, Rock Drill 
* Ingersoll-Rand Co. 
Shears, Alligator 
Long & Allistatter Co. 
* Royersford Foundry & Machine 
o. 
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Twenty Thousand Engineers from many industries, 
who specify or otherwise influence the selection 
of mechanical equipment 


will be present in person, or spirit at 
the forthcoming Annual Meeting of 


The American Society of Mechanical Engineers 


Time and Place 


The 1922 A.S.M.E. Annual Meeting will be held as 
usual at the Engineering Societies Building, New 
York City, from December 4th to December 7th 
inclusive. 

Program 


This Meeting will be notable for five Joint Sessions 
which are to be held respectively with the Ameri- 
can Economic Association, The American Society 
of Refrigerating Engineers, The American Society 
of Safety Engineers, The American Engineering 
Standards Committee and the Stoker Manufac- 
turers Association. 
An outstanding feature will be the general session 
of Wednesday evening, December 6th, at which 
EF. M. Herr, President of the Westinghouse Elec- 
tric & Manufacturing Co., will talk on “The 
Human Problem in Industry” and Dr. Wesley C. 
Mitchell, Director of the National Bureau of 
Economic Research, will speak on the subject of 
“Making Money and Making Goods.” 
Important professional sessions will be held on 
Management, Materials Handling, Machine Shop 
Methods, Railroads, Power Plants, Forest Prod- 
ucts, Ordnance, Aeronautics, Refrigeration, Fuels, 
Safety Engineering, Training for the Industries, 
etc., at each of which addresses will be made by 
engineers of distinction and special experience 
along | lines in villeasad by the titles of their respec- 
tive papers. 
A.S.M.E. Annual Meeting Report 
A complete and accurate report of this meeting 
will naturally be of great interest to the 17,000 
members of the Society, as well as to those other 
thousands of engineers and industrial executives 
who have registered their interest in its construc- 
tive activities by subscribing for its monthly 
journal, Mechanical E ngineering. 


A.S.M.E. Annual Meeting Number 


Mechanical Engineering for January, 1923, will 
contain a full report of the entire meeting; and 
will be read with keen appreciation by all who 
attend, as well as by those whose business affairs 
prevent their attendance, and who are thereby 
compelled to depend; upon it for an authoritative 
account of the many, important facts that will be 
brought out. 


Each month Mechanical Engineering contains the 


advertising of leading manufacturers in practically 
all divisions of mechanical equipment. Many of 
these advertisers increase their space for the 
January issue; while many other manufacturers 
who do not use space regularly recognize the extra 
importance of this number, and arrange for special 
representation therein. Both in point of editorial 
interest, and in the volume of advertising carried, 
it is always the most noteworthy issue of the year. 


Circulation 


The constantly growing circulation of Mechanical 
Engineering now exceeds 21,500 a month, while 
additional demands for the January number will 
require us to print a total of at least 22,000 copies. 
This circulation represents in one grouping the 
largest number of prominent engineers identified 
with the selection and purchase of mechanical 
equipment ever recorded as readers of a monthly 
engineering publication. 


We Can Help Prepare Your Advertisement 


Our Copy Service Department is composed of men 
who combine advertising experience with an ac- 
curate knowledge of engineering matters, and they 
vill be glad to codperate in preparing copy whi h 
will insure a satisfactory representation tor your 
firm. Upon request, a complete advertising sug- 
gestion will be submitted for your consideration. 


What Space Costs 


Rates for single insertions of new advertisers in 
the January issue are as follow: 


Full page..... $11. 
Half page......... 62. 
Quarter page........ 33- 


Annual rates on application 
i 


Adequate listings of products in the Classified In- 
dex are included if order is received in time to per- 
mit of the necessary rearrangements of the Index. 


Closing Date—December 4, 1922 


Because of the increased size of both editorial and 
advertising sections in the January number we 
cannot promise to submit proof on any copy re- 
ceived after December 4. Earlier copy will 
naturally secure more careful attention than that 
received at the last minute. Please make your 
reservation promptly and let us have copy and 
cuts as soon as possible thereafter. 


MECHANICAL 
ENGINEERING 


29 West 39th Street 


New York 
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Shears, Hydraulic 
Mackintosh-Hemphill Co. 


Shears, Plate 
Long & Allstatter Co. 
Mackintosh-Hemphill Co. 


Shears, Squaring 
* Bliss, E. W. Co. 
Sheaves, Rope 
Brown, A. & F. Co. 
Clyde Iron Works Sales Co. 
Falls Clutch & Machinery Co, 
Jones, W. A. Fdry. & Mch. Co. 
Mackintosh-Hemphili Co. 
* Medart Co. 
* Wood's, T. B. Sons Co. 
Sheet Metal Work 
* Allington & Curtis Mfg. Co. 
* Hendrick Mfg. Co. 
Sheet Metal ban Machinery 
* Bliss, E. W. Co 
Sheets, Brass 
* Scovill Mfg. 
Sheets, Bronze 
* Hendrick Mfg. Co. 
Phosphor Bronze Smelting Co 
Shelving, Metal 
Manufacturing 
Engrg. Co. 
Shutters, Automatic Fire 
Wilson, J. G. Corp’n 


Shutters, Fireproof 
Wilson, J. G. Corp’n 


Shutters, Steel or Wood, Rolling 
Wilson, J. G. Corp’n 


Siphons (Steam-Jet) 
* Schutte & Koerting Co. 
Sirens 
(See Whistles, Steam) 
Slide Rules 
Dietzgen, Eugene Co. 
Gilson Slide Rule Co. 
Keuffel & Esser Co. 


Slitting Machines 
* Bliss, E. W. Co. 
Sluice Gates 
(See Gates, Sluice) 
Smoke Recorders 
* Sarco Co. (Inc.) 
Smoke Stacks and Flues 
(See Stacks, Steel) 
Sockets, Wire Rope 
(See Wire Rope Fastenings) 


Soot ne ' Systems 
Bayer C 
Shmend Power Specialty Corp'n 


Special Machinery 
Brown, A. & F. Co. 

* Builders Iron Foundry 

* Cramp, Wm & Sons Ship & En- 

gine Bidg. Co. 

* Fawcus Machine Co. 

* Franklin Machine Co. 
Lammert & Mann Co. 
Mackintosh-Hemphill Co. 
Smidth, F. L. & Co. 

* Vilter Mfg. Co. 


Speed Reducing Transmissions 
* Cleveland Worm & Gear Co. 
* De Laval Steam Turbine Co. 
* General Electric Co. 
* James, D. O. Mfg. Co. 
* Jones, W. A. Fdry. & Mch. Co 


Spray pn yf = ystems 
* Cooling Tower Co. (Inc.) 
* Spray Engineering Co. 
Spray Nozzles 
(See Nozzles, Spray) 
Sprays, Water 
* Badger, E. B. & Sons Co. 
* Cooling Tower Co. (Inc.) 
* Spray Engineering Co. 
Springs, Coiled 
New York Wire & Spring Co. 
Springs, Steel 
New York Wire & Spring Co. 


Springs, Vanadium 
New York Wire & Spring Co. 
Springs, Wire 
New York Wire & Spring Co. 
Sprinklers, Spray 
* Cooling Tower Co. (Inc.) 
* Spray Engineering Co. 
Sprockets 
Baldwin Chain & Mfg. Co. 
* Gifford-Wood Co. 
* Medart Co. 
Stacks, Steel 
* Bigelow Co. 
* Brownell Co. 
* Casey-Hedges Co. 


Co. 


Equipment & 
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Cole, R. D. Mfg. Co. 
Heine Boiler Co. 
Hendrick Mfg. Co. 
Titusville Iron Works Ce. 
Union Iron Works 
* Vogt, Henry Machine Co. 
Walsh & Weidner Boiler Co. 
Standpipes 
* Cole, R. D. Mfg. Co. 
* Walsh & Weidner Boiler Ce. 
Standpipes, Concrete 
Heine Chimney Co. 
Steam Engines, Separators, Super- 
heaters, Traps, Turbines, etc. 
(See Engines, Separators, Super- 
heaters, Traps, Turbines, etc., 
Steam) 
Steam Specialties 
* Crane Co. 
Davis, G. M. — my og Co. 
Illinois Engineerin 
Kieley & Mueller fee) 
Lunkenheimer Co. 
Milwaukee Steam Appliance Co 
* Sarco Co. (Inc.) 
Steel, Alloy 
* Union Drawn Steel Co. 
Steel, Bright Finished 
* Union Drawn Steel Co. 
Steel, Cold Diawn 
* Union Drawn Steel Co. 
Steel, Cold Rolled 
* Union Drawn Steel Co. 
Cumberland Steel Co. 
Steel, High Speed 
Haynes Stellite Co. 
Steel, Nickel 
* Union Drawn Steel Co. 
Steel, Open-Hearth 
* Union Drawn Steel Co 
Steel, Rock Drill 
* Ingersoll-Rand Co. 
Steel, Screw, Cold Drawn 
* Union Drawn Steel Co. 
Steel, Strip (Cold Rolled) 
Driver-Harris Co. 
Steel, Tool 
Haynes Stellite Co 
Steel, Vanadium 
Union Drawn Steel Co 
Steel Plate Construction 
Bigelow Co. 
Brownell Co. 
Burhorn, Edwin Co 
Casey-Hedges Co. 
Cole, R. D. Mfg. Co. 
Heine Boiler Co. 
Hendrick Mfg. Co. 
Keeler, E. Co. 
Titusville Iron Works Co. 
Union Iron Works 
* Vogt, Henry Machine Co. 
* Walsh & Weidner Boiler Co 
Steering Engines 
(See Engines, Steering) 
Stills 
* Vogt, Henry Machine Co. 
Stocks and Dies 
Curtis & Curtis Co. 
* Landis Machine Co. (Inc.) 
Stokers, Chain Grate 
* Babcock & Wilcox Co. 
* Combustion Engineering Corp’n 
Green Engineering Co. 
* Illinois Stoker Co. 
Stokers, Hand Operated 
* Gibby Engineering Co. 
* McClave Brooks Co. 
Stokers, Overfeed 
* Detroit Stoker Co. 
* Gibby Engineering Co. 
* McClave Brooks Co. 
* Murphy Iron Works 


Stokers, Underfeed 
* American Engineering Co. 
* Combustion Engineering Corp’n 
* Detroit Stoker Co. 
* Riley, Sanford Stoker Co. 


Stools and Chairs, Metal 
Manufacturing Equipment & 
Engrg. Co. 
Strainers, Oil 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 


Strainers, Steam 
* Kieley & Mueller (Inc.) 


Strainers, Water 
Elliott Co. 
* Kieley & Mueller (Inc.) 
* Schutte & Koerting Co. 
Structural Steel Work 
* Hendrick Mfg. Co. 
* Walsh & Weidner Boiler Co. 


* 


eee 
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eee 





Sugar Machinery 
Hooven, Owens, Rentschler Co. 
* Walsh & Weidner Boiler Co. 


Superheaters, Steam 
Babcock & Wilcos Co. 
Brinckerhoff, H. Gordon Co. 
Heine Boiler Co. 
* Power Specialty Co. 
* Superheater Co. 
Superheaters, Steam (Locomotive) 
* Power Specialty Co. 
* Superheater Co. 


Superheaters, Steam (Marine) 
* Power Specialty Co. 
* Superheater Co. 
Switchboards 
* General Electric Co 


Switches, Electric 
* General Electric Co 
Synchroscopes 
Weston Electrical Instrument Co. 


Synchronous Converters 
(See Converters, Synchronous) 


Tables: Drawing 
Dietzgen, Eugene Co 
Keuffel & Esser Co 
Tachometers 
* Bristol Co. 
* Schaeffer & ne Mfg. Co. 
Veeder Mfg. Co 
Weston Electrical Instrument Co. 


Tachoscopes 
* Schaeffer & Budenberg Mfg. Co 


Tackle Blocks 
(See Blocks, Tackle) 


Tank Work (Air, Gas, Oil, Water) 
* Bigelow Co 
* Casey-Hedges Co 
* Cole, R. D. Mfg. Co. 
Heine Boiler Co 
Hendrick Mfg. Co. 
Scaife, Wm. B. & Sons Co. 
Union Iron Works 
Walsh & Weidner Boiler Co 


Tanks, Acid 
* Walsh & Weidner Boiler Co 


Tanks, Copper 
* Badger, E. B. & Sons Co 


Tanks, Ice 
* Frick Co 
Tanks, Oil 
* Hendrick Mfg. Co 
* Titusville Iron Works Co 
* Walsh & Weidner Boiler Co 


Tanks, Pressure 
Brownell Co. 
Hendrick Mfg. Co 
Titusville Iron Works Co. 
Vogt, Henry Machine Co 
Walsh & Weidner Boiler Co. 
Tanks, Steel 

* Brownell Co. 

Heine Boiler Co 

* Hendrick Mfg. Co. 

* Titusville Iron Works Co. 
Union Iron Works 
Vogt, Henry Machine Co 
* Walsh & Weidner Boiler Co. 


Tanks, Storage 

* Brownell Co. 

* Cole, R. D. Mfg. Co. 
Green Engineering Co. 
H.S.B.W.-Cochrane Corp’n 
Hendrick Mfg. Co. 
Herbert Boiler Co. 
Scaife, Wm. B. & Sons Co. 
Titusville Iron Works Co. 
Vogt, Henry Machine Co. 
Walsh & Weidner Boiler Co. 
Tanks, Tower 

* Walsh & Weidner Boiler Co. 


Tanks, Welded 
* Cole, R. D. Mfg. Co. 
* Scaife, Wm. B. & Sons Co. 
Tap Extensions 
Allen Mfg. Co. 


Tapping Attachments 
Whitney Mfg. Co. 
Temperature Regulators 
(See Regulators, Temperature) 
Testing Laboratories, Cement 
* Smidth, F. L. & Co. 


Textile Machinery 
* Franklin Machine Co 


Thermometers 
Anile Ce Steam Gauge & Valve 
* Ashton Valve Co. 
* Bristol Co. 


(Inc.) 
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* Sarco Co. (Inc.) 
* Schaeffer & Budenberg Mfg. Co. ’ 
Taylor Instrument Cos. 
Thermometers, Distance 
Taylor Instrument Cos. 
Thermometers, High Range 
cording) 
* Bailey Meter Co 
Taylor Instrument Cos 
Thermostats 
* Bristol Co 
* General Electric Co. 
* Powers Regulator Co. 
Wilson, H. A. Co 
Thread Cutting Tools 
* Crane Co. 
* Jones & Lamson Machine Co 
* Landis Machine Co. (Inc.) 
Threading Machines, Pipe 
* Landis Machine Co 
Tie Tamping Outfits 
* Ingersoll-Rand Co 
Time Controllers 
(See Regulators, Time) 
Time Recorders 
* Bristol Co 
Tongs, Crane 
Kenworthy, Chas. F. (Inc.) 
Tools, Brass-Working Machine 
* Warner & Swasey Co 


Tools, Lathe 


(Re- 


(Inc.) 


Haynes Stellite Co 
Tools, Planer 
Haynes Stellite Co 
Tools, Pneumatic 
* Ingersoll-Rand Co 
Torches, Hand 
* Best, W. N. Furnace & Burner 


Corp'n 
Track, Industrial 
Northern Engineering Works 


Tractors 
* Allis-Chalmers Mfg. Co 
Tramrail Systems, Overhead 
* Brown Hoisting Machinery Ce 
Northern Engineering Wks 
Reading Chain & Block Corp's 
* Shepard Electric Crane & Hoist 
Co. 


eer Wire Rope 
Clyde Iron W ~~ Sales Co 
Lidgerwood Mig. Co 
* Roebling’s, John A. Sons Co. 


Transformers, Electric 
* Allis-Chalmers Mfg. Co. 
* General Electric Co. 


Transmission Machinery 
(See Power Transmission Ma 
chinery) 


Transmissions, Automobile 

* Foote Bros. Gear & Machine Co 
Traps, Radiator 

* American Radiator Co 

* Sarco Co. (Inc.) 


Traps, Return 

* American Blower Co 

* Crane Co 

* Illinois Engineering Co 

* Kieley & Mueller (Inc.) 

Traps, Steam 
* American Blower Co 
* American Steam Gauge & Valve 
Mfz. Co. 

* Crane Co 
Davis, G 
Elliott Co. 
Illinois Engineering Co 
Jenkins Bros 
Johns-Manvil'e (Inc.) 

Kieley & Mueller (Inc.) 
Milwaukee Steam Appliance Co 
Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
Sarco Co. (Inc.) 
Schutte & Koerting Co. 
Vogt, Henry Machine Co 
Traps, Vacuum 
* American Blower Co 
* American Steam Gauge & Valve 


M. Regulator Co 


eee 


Mfg Co. | 
* Crane Co “ 
* Illinois Engineering Co. SJ 


* Sarco Co. (Inc.) 


Trolleys 
* Brown Hoisting Machinery Co 
Reading Chain & Block Corp’ns 
Tube Cleaners, Boiler 
* Johns-Manville (Inc.) 
Tubes, Pitot 
Bacharach Industrial Instrument 
Co. 


* Ra thie: 
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ABER-PUMP 


Rotary &Centrifugal AUTOMATIC OILERS MAKE 


Our Centrifugal Pumps are of the most ap- THESE PUMPS PRACTI- 
proved design and construction for handling CALLY SELF OPERATING 


water, or equivalent fluids. 








Lammert Rotary Vacuum Pumps 


and Pressure Blowers 
FOR ANY HIGH DRY VACUUM SERVICE 
OR PRESSURE WORK UP TO 25 POUNDS 
EFFICIENT, DEPENDABLE, 
AND DURABLE— 











Our Rotary Pumps are used where Centrif- 
ugals cannot be applied, namely for handling Two Stage 
heavy oils, tar, asphalt, molasses, etc. Type” 








for 
Highest 


Vacuum 











DIFFERENT TYPES AND SIZES FOR 
THE VARIOUS SERVICE REQUIREMENTS 
—ANY KIND OF POWER DRIVE— 


SEND FOR CATALOG B3-C. 


send for our handy Conversion Scale for water head in feet 
co prestureim pou per sare LAMMERT & MANN CO. 


We solicit your inquiries and specifications 


ENGINEERS MACHINISTS 
ype ad ana 215-21 N. WOOD ST. ® CHICAGO, ILL. 


ESTABLISHED 1894 . 




















































Designed for 
direct connection or 


> 15 to 75,000 G.P.M 

On the Job with Heads up to 180 [t 
€ belt drive— 

right or left 

ORR iS hand rotation 


Horizontally Split Multi-Stage Pump H 


This type of pump is needed when operat- 
ing under high heads and pressures, such as 


supplying water to hydraulic giants, etc. It 
is especially adapted for high efficiency and Highly efficient 
for operating at high speed. Suction and Absolutely Reliable 


discharge openings are in the bottom half 
of the shell, therefore top can be removed E il G bl Pp 

without disconnecting them. Write for Bul- asl y et - at = a e umps 
letin No. 19A-1. 


, Horizontally divided casing permits inspection or 
See Our Data in 1922 A.S.M.E. Condensed 


Catalogues of Mechanical Equipment removal of inner parts without disturbing pipe 
connections. 
Boston, Mass. Detroit, Mich. Charlotte, N. C. ’ ' 
79 Milk St. Pensboost Bldg. Realty Bidg. These Class “S’’ Pumps are in hydraulic bal- 
PP St. Basin Tide. 217  ~ a St ance under all conditions of head and pressure. 
Philadelphia, Pa., Forrest Bldg. Get the whole story from Dept. No. 80 if you 


want high efficiency and 35 years proven reliability. 





Since 1864 
Droits: 


cavdge| MORRIS MACHINE WORKS || || Buffalo Steam Pump Company 
~*~ BALDWINSVILLE.NY. emi may Buffalo, N. Y. 
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Tumbling Barrels 
Northern Engineering Works 
* Royersford Fdry. & Mch. Co. 


Turbines, Hydraulic 
Allis-Chalmers Mfg. Co. 
: Cramp, Wm. & Sons Ship & En 
gine Bidg. Co. 
* Leffel, James & Co. 
Smith, S. Morgan Co. 
* Worthington Pump & Mchy 
Corp’n 
Turbines, Steam 
* Allis-Chalmers Mfg. Co. 
* De Laval Steam Turbine Ce. 
* General Electric Co. 
* Kerr Turbine Co. 
Midwest Engine Corp’n 
* Moore Steam Turbine Corp’s 
* Ridgway Dynamo & Engine Ce 
* Terry Steam Turbine Co. 
Turbo-Blowers 
Brinckerhoff, H. Gordon Co. 
* General Electric Co. 
* Ingersoll-Rand Co. 
* Kerr Turbine Co. 
* Moore Steam Turbine Corp’n 


Turbo-Compressors 
* Ingersoll-Rand Co. 


Turbo-Generators 
* Allis-Chalmers Mfg. C 
De Laval Steam Turbine Co. 
General Electric Co. 
Kerr Turbine Co. 
Midwest Engine Corp’n 
Moore Steam Turbine Corp’n 
Ridgway Dynamo & Engine Co. 
Terry Steam Turbine Co. 
Turbo-Pumps 
Kerr Turbine Co. 
Moore Steam Turbine Corp’n 
Terry Steam Turbine Co. 
Wheeler Condenser & Engineer- 
ing 

Turret Machines 

(See Lathes, Turret) 


Turntables 
Northern Engineering Works 


ene 


nderfeed Stokers 
(See Stokers, Underfeed) 


Unions 
* Crane Co. 
* Lunkenheimer Co. 
* Vogt, Henry Machine Co. 


Unions, Flange 
* Hydraulic Press Mfg. Co. 
Unloaders, Air Compressor 
* Ingersoll-Rand Co. 
* Worthington Pump & Machinery 
Corp's 
Unloaders, Ballast 
Lidgerwood Mfg. Co. 


Vecuum Dryers, Pans, Pumps, 
Traps, etc. 
(See Pans, 


Vacuum) 


Valve Discs 

* Goetze Gasket & Packing Co. 

* Jenkins Bros 

* Reading Steel Casting Co. (Inc.) 

(Pratt & Cady Division) 

Valves, Air, Automatic 

* Davis, G. M. Regulator Co. 

* Jenkins Bros. 

* Simplex Valve & Meter Co. 

* Smith, H. B. Co. 
Valves, Air, Relief 

* American Steam Gauge & Valve 

Mfg. Co. 

* Lunkenheimer Co. 

* Schutte & Koerting Co. 
Valves, Altitude 

* Simplex Valve & Meter Co. 
Valves, Ammonia 

* American Steam Gauge & Valve 

Mfg. Co. 
Crane Co. 
De La Vergne Machine Co. 
Jenkins Bros. 
Lunkenheimer Co. 
Reading Steel Castin; 

(Pratt & Cady Divesi 
Vilter Mfg. Co. 
* Vogt, Henry Machine Co. 


Valves, Back Pressure 
* Crane oe 
M. Regulator Co. 


Pumps, Traps, etc., 


Co. (Inc.) 
ion) 


G. 
H.S.B.W.-Cochrane ‘nD 
Illinois ; ~~ hae or” 


Kiely a & Mueller (Inc.) 
Nelson Valve Co. 


eeeneneanee 
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* Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
* Schutte & Koerting Co. 
Valves, Balanced 
* Crane Co. 
* Davis, G. M. Regulator Co. 
* Kieley & Mueller (Inc.) 
* Lunkenheimer Co. 
* Schutte & Koerting Co. 
Valves, Blow-off 
* Ashton Valve Co. 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
Cadman, A. W. Mfg. Co. 
Crane Co. 
Crosby Steam Gage & Valve Co. 
Elliott Co. 
Jenkins Bros. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
Valves, Butterfly 
* Crane Co. 
* Lunkenheimer Co. 
* Schutte & Koerting Co. 
Valves, Check 
. Anil Co Steam Gauge & Valve 
Sane, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
Chapman Valve Mfg. Co. 
Crane Co. 
Crosby Steam Gage & Valve Co. 
——- Bros. 
ennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
Reading Steel fy ‘Divo (Inc.) 
(Pratt & Cady Di ~en 
Schutte & Koertin 
Vogt, Henry Mac © Ge. 
Worthington Pump ‘& Machinery 
Corp’n 
Valves, Electrically Operated 
* Chapman Valve Mfg. Co. 
* Dean, Payne (Ltd.) 
* General Electric Co. 
Kennedy Valve Mfg. Ca. 
* Nelson Valve Co. 
* Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
* Schutte & Koerting Co. 
Valves, Exhaust Relief 
* Crane Co. 
Davis, G. M. Regulator Co. 
H.S.B.W.-Cochrane Corp’n 
Illinois Engineering Co. 
Jenkins Bros. 
Kieley & Mueller (Inc.) 
Schutte & Koerting Co. 
Wheeler, C. H. Mfg. Co. 
Wheeler Condenser & Engineer- 
ing Co. 
Valves, Float 
* American Steam Gauge & Valve 
Mfg. Co. 
Crane Co. 
Davis, G. M. Regulator Co. 
Dean, Payne (Ltd.) 
Kieiey & Mueller (Inc.) 
Schutte & Koerting Co. 
Simplex Valve & Meter Co. 
Valves, Foot 
* Crane Co. 
* Worthington Pump & Machy. 
Corp’n 
Valves, Gate 
* Chapman Valve Mfg. 
* Crane Co. 
* Jenkins Bros. 
Kennedy Valve Mfg. Co. 
Lunkenheimer . 
Nelson Valve Co. 
Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
* Schutte & Koerting Co. 


Valves, Globe, eX and Cross 


eae eee - 


eee 
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Co. 


* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
Crane Co. 


Crosby Steam Gage & Valve Co. 

Jenkins Bros. 

Kennedy Valve Mfg. Co. 

Lunkenheimer Co. 

Nelson Valve Co. 

Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 

* Vogt, Henry Machine Co. 


Valves, Hose 
* Crane Co. 
enkins Bros. 
ennedy Valve Mfg. Co. 
* Lunkenheimer Co. 
* Nelson Valve Co. 
* Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
Valves, Hydraulic 
Cadman, A. W. Mfg. Co. 
* Crane Co. 





Crosby Steam Gage & Valve Co. 
Hydraulic Press Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
Reading Stee! Casting Co. (Inc.) 
(Pratt & Cady Di iiend 
* Schutte & Koerting Co. 
* Vogt, Henry Machine Co. 
Valves, Hydraulic Operati 
* Hydraulic Press Mfg. “Eo. 
Kennedy Valve Mfg. Co. 
* Lunkenheimer Co. 
* Reading Steel Casting Co, (Inc.) 
(Pratt & Cady Division) 
* Schutte & Koerting Co. 
Valves, Non-Return 
* Crane Co. 
Crosby Steam Gage & Valve Co. 
Davis, G. M. Regulator Co. 
Illinois Engineering Co. 
Jenkins Bros. 
Kieley & Mueller (Inc.) 
Lunkenheimer Co. 
Nelson Valve Co. 
Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
* Schutte & Koerting Co. 
Valves, Plug 
Cadman, A. W. Mfg. Co. 
* Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
Valves, Pop Safety 
* American Steam Gauge & Valve 


Mfg. Co. 
Ashton Valve Co. 
Crane Co. 


Crosby Steam Gage & Valve Co. 
Lunkenheimer Co. 
Valves, Pump 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 
* Goulds Mfg. Co. 
* Jenkins Bros. 
* Johns-Manville (Inc.) 


Valves, Radiator 
American Radiator Co. 
Crane Co. 
Dean, Payne (Ltd.) 
— Bros. 
<ennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 
Valves, Radiator, Packless 
* American Radiator Co. 


Valves, Reducing 

* Davis, G. M. 
Elliott Co. 

* Kieley & Mueller (Inc.) 


Valves, Regulating 
Crane Co. 
Davis, G. M. Regulator Co. 
Dean, Payne’(Ltd.) 
Illinois Engineerin 
Kieley & Mueller fay 
Lunkenheimer Co 
Simplex Valve & Meter Co 
Valves, Relief (Water) 
* Ashton Valve Co. 
* Crane Co 
* Crosby Steam Gage & Valve Co. 
* Lunkenheimer Co. 
Valves, Safety 
* American Steam Gauge & Valve 
Mfg. Co 
* Crane Co. 
* Crosby Steam Gage & Valve Co. 
* Jenkins Bros. 
* Lunkenheimer Co. 


Valves, Stop & Check 
(See Valves, Non-Return) 


Valves, Superheated Steam (Steel) 
* Bowser, S. F. & Co. (Inc.) 
(Richardson-Phenix Division) 

Crane Co. 

Illinois Engineering Co. 

Jenkins Bros. 

Kennedy Valve Mfg. Co. 

Lunkenheimer Co. 

Nelson Valve Co. 

Reading Steel Casting Co. (Inc.) 
(Pratt & Cady Division) 

* Schutte & Koerting Co. 

* Vogt, Henry Machine Co. 


Valves, Thermostatically Operated 
* Dean, Payne (Ltd.) 


Valves, Throttle 
* Crane Co. 
* Jenkins Bros. 
* Lunkenheimer Co. 
* Nelson Valve Co. 
* Reading Steel Casting Co. (Inc.) 
Pratt & Cady Division) 
* Schutte & Koerting Co. 


Ventila Systems 
* American Blower Co. 
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Regulator Co. 
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Clarage Fan 
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Vibration Indicating Machines 

* Vibration Specialty Co. ¢ , 
Voltmeters 

* Bristol Co. 

* General Electric Co 

Weston Electrical Instrument Co, 

Vulcanizers 

* Bigelow Co 


ash Bowls 
Manufacturing Equipment & 
Engrg. Co. 
Water Cinder Mills 
(See Mills, Cinder, Water) 
Water Circulators, Filters, Gages, 


Heaters, Meters, Strainers, etc. 
(See Circulators, Filters, Gages, 
Heaters, Meters, Strainers, etc., 
Water) 

Water Columns 

s "ao. Steam Gauge & Vaive 

. po Valve Co. 

* Kieley & Mueller (Inc.) 

* Lunkenheimer Co. 

Water Purifying Plants 
International Filter Co 
* Scaife, Wm 
Water Softeners 
Brinckerhoff, H. Gordon Co 
* H.S.B.W.-Cochrane Corp'n 
International Filter Co 
* Permutit Co. 
* Scaife, Wm. B. & Sons Co 
Water Tube Boilers 
(See Boilers, Water Tube) 
Water Wheels 
(See Turbines, Hydraulic) 
Waterbacks, Furnace 
Green Engineering Co 
Waterproofing Materials 

* Johns-Manville (Inc.) 

exas Co 
Wattmeters 

* Bristol Co 

* General Electric Co 
Weston Electrical Instrument Co. 

Welding and Cutting Work 
Linde Air Products Co 

Welding Equipment, Electric 
* General Electric Co. 


whem, Polishing Paper 


& Sons Co. 


ockwood Mfg. Co. 
Whistles, Steam 
* American Steam Gauge & Valve 
Mfg. Co 


* Ashton Valve Co 
Brown, A. & F. Co 
* Crane Co. 
* Crosby Steam Gage & Vaive Co 
* Lunkenheimer Co 
Winches 
* Brown Hoisting Machinery Co, 
Lidgerwood Mfg. Co. 
Wire, All Metals 
Driver-Harris Cc 
Wire, Brass and Copper 
* Roebling’s, John A. Sons Co 
Wire, Bronze 
Phosphor Bronze Smeiting Co, 
Wire, Fiat 
* Roebling’s, Johr 
Wire, Iron and Steel 
* Roebling’s, Jotn A. Sons Co 
Wire and Cables, Electrical 
* General Electric Co 
* Roebling’s, John A. Sons Co, 
Wire Mechanism (Bowden Wire) 
* Gwilliam Co, 
Wire Rope 
(See Rope, Wire) 
Wire Rope Fastenings 
Lidgerwood Mfg. Co, 
* Roebling’s, Scie. A. Sons C o. 
Wire Rope Slings 
* Roebling’s, fobn A. Sons Co 


Wiring Devices 
* General Electric Co, 


Wood Working peeitncey 
Pryibil, P. Machine Co. 


Worm Gear Drives . ; 
* Cleveland Worm & Gear Co. 3 
* Foote Bros. Gear & Mach. Co. ‘i 
Hindley Gear Co. 
* James, D. O. Mfg. Co. 
* Jones, W. A., Fdy & Mach. @e. 


Wrenches 
*Roebling’s, John A. Sons Co, 


A. Sons Co 


so 
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CARCELY an industry can be men- 
tioned in which Terry Turbines are 
not performing some duty, either 
driving generators, fans, blowers, com- 
pressors, pumps or line shafting. Here at 
the Arctic Hygeia Ice Mfg. Co. they are 
driving generators. 











The fact that the exhaust is free from oil 
makes the Terry Turbine a superior drive 
in many installations. Whether that ex- 
haust 1s to be condensed and made into ice 
or whether it is to be returned to the boiler, 
there is a saving which makes this feature 
an important one to consider when select- 
ing a prime mover. Remember, there is 
no oil in the exhaust of 
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Offices in Principal Cities 
in U.S.A. also in Important 
Industrial Foreign Countries 
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Ball Bearings on Lathe Spindles Permit 
Greater Speeds and Heavier Cuts and Feeds 


HEN ordinary thrust bearings are 

used on lathe spindles, the fiber or 
steel washers act as brakes when the load 
is applied. This wastes considerable 
power in destructive wear and reduces 
the power of the cut. 


The power thus wasted may be utilized 
for producing quicker, cleaner cuts when 
SKF marked thrust ball bearings are 
used. For this type of bearing provides 
for transmitting the shocks and strains 


THE SKAYEF BALL 


Supervised by SKF" INDUSTRIES, INC., 165 Broadway, New York City 


861 








= 
g 


a 


| See Our Data 
on Page 10 





from the cutting tool to the head stock 
and frame without appreciable friction 
} 


and with practically no wear or heating. 


[he result is a greater and better 
maintained accuracy and permanent 
relief from bearing troubles. This has 
led not only to the wide adoption of 
thrust ball bearings on lathe spindles 
but also to the extensive use of radial 
ball bearings on spindles, gears and other 
revolving parts as well. 
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Elliott-Ehrhart Condensers 








At 
Pennsylvania Power 


and Light Co., 


Harwood Plant 





This Elliott-Ehrhart Jet Condenser, serving a 12,500 K.W. 
General Electric Turbine, represents one of the largest single 
Jet Condenser installations in the country. 


7 
In addition to excellent vacuum producing ability, the 
aie Condenser shows unparalleled pump efficiency with minimum 
° requirements ot power and ejector steam. 


The centrifugal pump when operating against the specified 
in external head has an efficiency of approximately 80%. The 
ejector steam consumption is but 3000 Ibs. per hour. 


Such results have heretofore been unknown in connection 
with centrifugal pumps exhausting from high vacuum. Few, if 
any, ejectors are as efficient as the ones on this Condenser. 

C-248 
| Condensers 


Air Eject 
=e ELLIOTT COMPANY 
Twin Strainers pS = a 
Twin Filters ae : fe 
Feed Water Heaters Pittsburoh, Pa 

‘RATH , QA 1 a)? ICE .° TE ¥rcovryvTrr LA 
Recor GENERAL SALES OFFICES : JEANNETTE. PA. 
Steam Traps District Si Fava rvice Offices in Principal Cities 
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Another One 
of the Seven Hundred 


even hundred heat-treating plants equipped with Cast Nichrome 

Containers, Muffies, Retorts, Pyrometer Protection Tubes, Burn- 
E ing Racks, etc.—because Nichrome stands up under high heat for 
f many thousands of hours of superior service. 


And that means greater dependability in the heat-treated product— 
lower operating costs. Nichrome does not absorb carbon and it is 
practically immune to oxidizing influences. Unchanging in physi- 
cal characteristics; covers always fit snugly. Luting is unnecessary 
and the soft spots caused by luting material becoming mixed with 
compounds, are eliminated. Economy service—quality results: that 
is the double advantage enjoyed by seven hundred users of Cast 
| Nichrome. 


All Nichrome Castings are Manufactured under Patents 
Dated 1916, 1917, 1918 and owned by 


DRIVER~HARRIS COMPANY 


HARRISON, NEW JERSEY 


oo. “ Detroit » Canada @e England - France 


my tive 


TRADE MARK REG. U. S. PAT. OFF. 


‘\Nichrome 


| Heat Treatin Xs Containers 


‘ene itt Ftigh 


















lemperatures 


















Don’ t ove et to visit Booth ie 41 


at the POWER SHOW 
Grand Central Palace, 

New York City, 

December 7th to 13th 


and see 


The Venturi Nozzle Type 


DRAKE BLOCKS 


The Standard f. . 
han ae wisi Contenctina Three Important Points 


of Construction 



















Confined area within nozzles through 

Nozzles blocks increases the velocity of air to 
fuel bed, thereby increasing clinker 
safety zone. Utilizes the under grate 
air supply without increasing the 
pressure. 


Fluted Positively prevent coal and ash from 

Faces _ plugging holes and afford 20% cooling 
area on face of block. Permit jets to 
drive air in fuel bed. 


Lugs Every block has two lugs so that it is 
firml meget —~ eiving strength 
equal to a solid w ving air space 
that maintains uniform volume and 
velocity of air at each orifice in blocks. 





. DRAKE BLOCKS be 
They Lead in plied to Wood Burning, Oil Burn- 
Furnace Block Design ng: arene ae Fired 


Drake blocks as they are made today are the result of development in design of 
furnace blocks with air nozzles giving the highest co-efficient of air discharge. High 
co-efficiency is essential to and aids combustion. It insures a greater clinker safety 
zone. High co-efficiency gives the maximum of cooling with minimum of static pressure. 


Tests have proven the worth of DRAKE BLOCKS in modern Let us tell you more about DRAKE BLOCKS 
engineering practice. Repeat orders prove their merits. —Write to us or our nearest branch for details. 


» DRAKE BLOCKS are manufactured and licensed under the DRAKE and 
BERNITZ patents—thus affording & double patent protection for our clients, 


Drake Non-Clinkering Furnace Block Company, Inc. 
5 Beekman St., New York City 


Atlanta Detroit Cleveland Pittsburgh Chicago Besten. Philadelphia Montreal Cincinnati 
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